Agriculture in the Middle East and North Africa : research systems, needs and priorities; a critical assessment by Qasem, S.
AGRICULTURE IN THE MIDDLE EAST AND NORTH AFRICA. 
Research Systems, Needs and P r i o r i t i e s .  
A C r i t i c a l  Assessment. 
by 
Dr. Subhi Qasem 
December 1 986 
A Study Supported by IDRC Regional Of f ice  
f o r  the Middle East & North Afr ica,  Cairo 
122. 
Agriculture in the Middle East and North Africa: 
Research Systems, Needs and Priorities . A Criminal 
Assessment 
Old evaluation report number was 3.5.4 
I. SOCIAL AND ECONOMIC INDICATORS 
1 .  Population and Manpower 
1 . 1 .  Present and projected population 
1.2. Demogaphic features o f  population 
1.3. Urban and rural population 
1.4. Labour force 
2. General Development Indicators 
2.1. Gross national production (GNP), and gross 
domestic production (GDP) 
2.2. Annual growth o f  production sectors 
2.3. Development of oil revenues 
2.4. Pricing policies 
2 . 5 .  Land holding patterns 
3. Resources of Agricultural Production 
3.1. Land and its potential 
3.2. Water resources 
3.3. Range lands and forests 
3.4. Land use patterns 
3.5. Productivity 
11. DEMAND AND SUPPLY OF FOOD COMM0DITIES:THE F O O D  G A P  
1 .  Wheat 
2. Other cereals - 
3. Red meat and white meat 
4. Legumes 
5. Sugar 
6. Eggs in shell 
7. Fruits and vegetables 
8. General remarks 
9. Future outlook 
111. AGRICULTURAL R E S E A R C H  S Y S T E M S  IN ARAB C O U N T R I E S  
1 .  Organization a n d  S t r u c t u r e s  o f  S y s t e m s  
A. Research in m i n i s t r i e s  
8. Research in u n i v e r s i t i e s  
2. Manpower i n  Agricultural R e s e a r c h  
2.1.Manpower i n  i n s t i t u t i o n s  o u t s i d e  u n i v e r s i t i e s  
2.2.Manpower i n  u n i v e r s i t i e s  
3. Physical F a c i l i t i e s  o f  Agricultural Research 
4. Research P r o g r a m m i n g  
5. Linkages 
5.1.Survey o f  existing l i n k a g e s  
5.2.Potentials o f  r e s e a r c h  l i n k a g e s  in t h e  Arab r e g i o n  
6. Outside S u p p o r t  o f  A g r i c u l t u r a l  R e s e a r c h  
6.1.Scope a n d  s i z e  o f  o u t s i d e  support 
IV. OPPORTUNITIES F O R  I D R C  A C T I V I T Y  IN T H E  ARAB REGION 
1 .  General F e a t u r e s  o f  Arab A g r i c u l t u r a l  R e s e a r c h  S y s t e m  9  2 - 
2. IDRC O p p o r t u n i t i e s  in P r o v i d i n g  S u p p o r t  in t h e  A r a b  R e g i o n  9.4 
2.1.Support t o  s t r e n g t h e n  e l e m e n t s  o f  r e s e a r c h  s y s t e m  94 
2.2.Support t o  s t r e n g t h e n  c o m m o d i t y  r e s e a r c h  on a  r e g i o n a l  
o r  s u b - r e g i o n a l  l e v e l  9  9  
- 2.3.Support t o  s t r e n g t h e n  individual national s y s t e m s  1 0 2  
b 
ANNEXES 
REFERENCES 
-TEXT TABLES- 
T a b l e ( 1 )  - - U s e  o f  a g r i c u l t u r a l  a r e a  i n  A r a b  c o u n t r i e s  for 
1 9 8 3  . . . . . .  .19 
Table(2) - S u r f a c e  a n d  u n d e r g r o u n d  w a t e r  r e s o u r c e s  t h a t  a r e  
a v a i l a b l e  f o r  i r r i g a t i o n  i n  A r a b  c o u n t r i e s  for 
t h e  y e a r s  1 9 8 5  & 2 0 0 0  ...... .21 
Table(3) - Total a r e a ;  a n d  a g r i c u l t ~ ~ r a l ,  r a n g e  a n d  f o r e s t  
land in Arab c o u n t r i e s  for 1 9 8 3  ...... .23 
T a b l e ( 4 )  - A v e r a g e  a r e a s  c u l t i v a t e d  w i t h  m a i n  c r o p s  in Arab 
c o u n t r i e s  for t h e  t w o  p e r i o d s  o f  1 9 7 5 - 7 8  and 
1 9 8 0 - 8 4  ...... .26 
T a b l e ( 5 )  - A v e r a g e  p r o d u c t i v i t y  o f  eight b a s i c  c r o p s  in:the 
w o r l d ,  all Arab c o u n t r i e s  and i n  s o m e  o t h e r  
c o u n t r i e s ,  for t h e  p e r i o d s  o f  1 9 7 5 - 7 8  and 
1980-84 . . . . . .  .3D 
Table(6.1-lk) P r o d u c t i o n  and g a p  o f  s o m e  b a s i c  food c o m m o d i t i e s  
in A r a b  c o u n t r i e s ,  a n d  t h e i r  c h a n g e s  o v e r  t h e  p e r i o d  
1 9 7 5 - 8 4  ..... i.37-5C 
Table(7) - C h a n g e s  i n  a v e r a g e  q u a n t i t i e s  o f  p r o d u c t i o n  o f  m a j o r  - 
food c o m m o d i t i e s  in A r a b  c o u n t r i e s  o v e r  t h e  p e r i o d  
1975-84. ...... .51 
Table(8) - C h a n g e s  i n  a v e r a g e  q u a n t i t i e s  o f  c o n s u m p t i o n  o f  m a j o r  
food c o m m o d i t i e s  in A r a b  c o u n t r i e s  o v e r  t h e  p e r i o d  
Table(9) - Names o f  a g r i c u l t u r a l  r e s e a r c h  i n s t i t u t i o n s  under 
ministries in Arab c o u n t r i e s  ( 1 9 8 5 )  . . . . . . . '5 6 
Table(l0)- F a c u l t i e s  and i n s t i t u t e s  o f  a g r i c u l t u r e  and 
veterinary m e d i c i n e  i n  Arab c o u n t r i e s  ( 1 9 8 5 )  . . . . . . . 6 2  
Table(l1)- Manpower w o r k i n g  i n  a g r i c u l t u r a l  r e s e a r c h  
i n s t i t u t i o n s  i n  A r a b  c o u n t r i e s  (1984-85) 
Table(l2)- P e r c e n t a g e  a l l o c a t i o n  o f  r e s e a r c h  m a n p o w e r  
@ (Ph.D a n d  MSc.holders) t o  v a r i o u s  a r e a s  o f  
r e s e a r c h  in e i g h t  Arab c o u n t r i e s  ( 1 9 8 4 - 8 5 )  
Table(l3)- Number, l e v e l  o f  q u a l i f i c a t i o n  and n a t i o n a l i t y  
o f  manpower w o r k i n g  in faculties o f  a g r i c u l t u r e  
and veterinary s c i e n c e s  in Arab c o u n t r i e s  ( 1 9 8 5 )  . . . . . . .  7 8  
-LIST OF ANNEXES- 
A n n e x ( 2 )  
A n n e x  ( 3 )  
- P o p u l a t i o n  o f  Arab countries:present (1984), 
e s t i m a t e d ( l 9 8 6 1 ,  a n d  p r o j e c t e d ( 1 9 9 0 , 1 9 9 5 ,  
2 0 0 0 )  ...... .I13 
- P e r  c e n t  o f  p o p u l a t i o n  o f  w o r k i n g  a g e  
( 1 5 - 1 4  y e a r s )  f o r  t h e  y e a r s  1 9 6 5  a n d 1 9 8 4 ,  
a n d  p e r c e n t a g e  o f  l a b o u r  f o r c e  in a g r i c u l t u r e ,  
i n d u s t r y  a n d  s e r v i c e s  for 1 9 6 5  a n d  1 9 8 0  ....... 114 
- D i s t r i b u t i o n  o f  population by a g e  g r o u p s  in 
....... A r a b  c o u n t r i e s  for 1 9 8 5 , 1 9 9 0 , 1 9 9 5  a n d  2 0 0 0  115 
- P e r  c e n t  u r b a n  p o p u l a t i o n  in A r a b  c o u n t r i e s  
for 1 9 6 5  a n d  1 9 8 4  ....... 1 1 9  
- S o m e  basic e c o n o m i c  i n d i c a t o r s  for Arab 
c o u n t r i e s  (1984):gross n a t i o n a l  p r o d u c t i o n  
( G N P ) ,  g r o s s  d o m e s t i c  p r o d u c t i o n  (GDP), 
per c a p i t a  i n c o m e  and d i s t r i b u t i o n  o f  GDP 
by s e c t o r  ....... 1 2 0  
- A v e r a g e  a n n u a l  g r o w t h  r a t e  o f  G D P , a g r i c u l t u r e ,  
i n d u s t r y  and s e r v i c e s  i n  A r a b  c o u n t r i e s ,  for 
t h e  p e r i o d s  o f  1965-75 a n d  1973-84. ....... 121 
Annex(7.1)-(7.13) - A v e r a g e  a r e a ,  p r o d u c t i o n  a n d  p r o d u c t i v i t y  o f  
m a j o r  c r o p s  i n  A r a b  c o u n t r i e s ,  w o r l d  and 
s o m e  o t h e r  c o u n t r i e s ,  for t h e  p e r i o d s  o f  
1 9 7 5 - 7 8  a n d  1 9 8 0 - 8 4  
C r o p s : C e r e a l s  (total), W h e a t ,  M a i z e ,  B a r l e y ,  
Rice, L e g u m e s  (total), B r o a d  b e a n s ,  
C h i c k p e a s ,  L e n t i l s ,  D r y  o n i o n s , T o m a t o e s ,  
P o t a t o e s ,  W a t e r m e l o n s ,  ....... 122-1 
Annex(8.1)-(8.16)- A v e r a g e  p r o d u c t i o n ,  b a l a n c e  o f  e x p o r t /  
i m p o r t ,  t o t a l  requirement and s e l f -  
s u f f i c i e n c y  r a t i o  ( S S R )  o f  m a j o r  food 
c o m m o d i t i e s  in Arab c o u n t r i e s  for t h e  
p e r i o d  1980-84 
Commodities:Cereals (total), W h e a t , M a i z e ,  
Barley, Rice, L e g u m e s  (total), 
V e g e t a b l e s  (total), D r y  o n i o n s ,  
Tomatoes,Potatoes,Fruits (total), 
Apples,Red m e a t , W h i t e  m e a t ,  
E g g s  in shell, S u g a r  ( r e f i n e d )  . . . . . . .  135-15 
Annex(9.1)-(9.17)- D i s t r i b u t i o n  o f  m a n p o w e r  working in a g r i c u l t u r a l  
r e s e a r c h  i n s t i t u t i o n  o u t s i d e  u n i v e r s i t i e s  by 
f i e l d  ( 1 9 8 4 - 8 5 )  
C o u n t r i e s : E g y p t ,  Iraq, Jordan, L e b a n o n , K u w a i t ,  
L i b y a ,  M o r o c c o , O m a n , Q a t a r , S a u d i  A r a b i a ,  
S o m a l i a ,  Sudan,Syria,Tunisia,UA E m i r a t e s ,  
Y e m e n  AR , Yemen Dem . . . . . . .  152-16 
- 1 -  
I. SOCIAL AND ECONOMIC INDICATORS 
Population and Manpower. 
Present and projected population: The total population of 
Arab countries in 1984 came to almost 185 millions. The 
population of individual countries, rate o f  growth and pro- 
jected population for the years 1990, 1995 and 2000 ere shown 
in Annex(1). The Arab countries have one of the highest rates 
o f  population growth in the world. Based on past and present 
trends, social and political considerations, the United Nations 
report on world population prospects projected an average of 
2.9 per cent of annual growth in population for the group of 
Arab countries. This means that the population of Arab count- 
ries will reach 290 millions by the year 2000. This means also 
that an additional one hundred million people would have to be 
fed by the year 2000. 
1.2 Demographic features of population: Another feature that is 
characteristic of Arab population, is the high percentage o f  
dependents falling in the age group of zero to 14 years of age. 
In 1984 population in working age (15-64) as per-cent of total 
population came to: 
- 48-53 in:Algeria, Morocco, Mauritania, Libya, Sudan,Somalia, 
Jordan, Syria, Iraq, Oman and the two Yemens. 
- 54 to 59: Saudi Arabia, Kuwait, Tunisia and Egypt. 
- 60 to 67: Bahrain, Qatar and U.A Emirates. 
The high per cent of working age in some oil countries is per- 
haps a result of high number of adults who were given citizen- 
ship in recent years. What i s  worth noticing here i s  that the 
high p e r c e n t a g e  o f  d e p e n d e n t s  in t h e  a g e  g r o u p  o f  z e r o  t o  
14 that p e r s i s t e d  in the p o p u l a t i o n  s i n c e  1 9 6 5  ( s e e  A n n e x  2). 
The p r o j e c t e d  d i s t r i b u t i o n  o f  a g e  g r o u p  z e r o  t o  1 4  i n  t h e  
year 2 0 0 0  c o m e s  t o  a v e r a g e  o f  5 0  per c e n t  in t h e  A r a b  c o u n t r i e  
(Annex 3). C o m p a r e d  t o  per c e n t  o f  p o p u l a t i o n  in w o r k i n g  a g e  
o f  other c o u n t r i e s ,  t h e  p i c t u r e  i s  a s  follows: 
P e r  c e n t  o f  p o p u l a t i o n  in w o r k i n g  
aqe(15 - 64) 
-Average A r a b  o u n t r i e s  
-United S t a t e s  
-West G e r m a n y  
-USSR 
- 
1.3 Urban and r u r a l  p o p u l a t i o n :  One o f  t h e  m a i n  f e a t u r e s  o f  d e v e -  
loped s o c i e t i e s  is t h e  d r a m a t i c  i n c r e a s e  i n  u r b a n  c e n t e r s  r e s ~  
lting f r o m  m i g r a t i o n  o f  p e o p l e  from rural t o  u r b a n  areas. The 
Arab C o u n t r i e s  a r e  not a n  e x c e p t i o n ;  o v e r  a  p e r i o d  o f  2 0  yparc 
( 1 9 6 5 - 1 9 8 4 ) ,  t h e  major c h a n g e s  that t o o k  p l a c e  w e r e  a s  f o l l o w $  
- -- - - - - 
U r b a n  p o p u l a t i o n  i n 1 9 8 4  a s  C o u n t r i e s  
per cent o f  total p o p u l a t i o n  
1 9  t o  33 - Y e m e n  13 AR, O m a n ,  Sornalla 2 1 ,  
E g y p t  M a u r i t a n i a  
-YemenDem.,Syria, T u n i s i a ,  
M o r o c c o ,  A l g e r i a  
-Saudi A r a b i a ,  U.A.Emirates, 
K u w a i t ,  I r a q ,  J o r d a n  
Increase o f  urban population Countries 
in 1 9 8 k  cver 1 9 6 5  ( L )  
Less than 20 -Egypt 
2 0  to 5 0  -Yemen Dem.,Kuwait, Iraq, 
Morocco, Algeria 
51 to 6 5  -Jordan, Somalia, Sudan, 
-Saudi Arabia 
-Yemen A R ,  Oman, Libya, 
Mauritania 
The distribution and changes that took place in urban population 
for individual countries are shown in Annex ( 4 ) .  
1 . 4  Labour f0rce:Labour force working in agriculture and other 
sectors in individual countries is shown in Annex( 2). 
In all Arab countries, labour force working in agriculture 
has decreased over the period 1 9 6 5  to 1 9 8 0 .  The decrease 
should not be looked at in a negative context. It is only 
when the agricultural sector is suffering from labour migra- 
ting to other sectors, that constraints should be studied. 
2. General Development Indicators 
2 . 1  Gross national production (GNP) and gross domestic - 
production (GNP): The total GNP's o f  all Arab countries in 
1 9 8 4  came t o  4 1 1 0 . 3  millions US Dollars. The total GDP's for 
the same year was 3 9 3 . 1  millions. This shows that some Arab 
countries earned from sources outside their domestic ones, a 
total o f  2 3 . 2  billions. 
The sources o f  such income a r e  usually income remittances 
o f  labour working outside the country, grants and interests 
o f  national investments abroad. The d i s t r i b u t i o n  o f  G N P , G D P ,  
per c a p i t a  income and s h a r e s  o f  p r o d u c t i o n  s e c t o r s  in the 
CDP by c o u n t r y  a r e  shown in Annex( 5 ) .  S o m e  a n a l y s i s  o f  t h e  
data for G N P  and COP s h o w s  the following: 
a- Total GNP's o f  a l l  Arab c o u n t r i e s  for 1 9 8 4  m a k e  u p  only 
7 9  per c e n t  o f  t h e  C N P  o f  a c o u n t r y  l i k e  F r a n c e  w h o s e  
p o p u l a t i o n  c a m e  t o  54.9 millions. 
b- The G N P 1 s  o f  six oil-exporting c o u n t r i e s ;  namely A l g e r i a ,  
Libya, Iraq, Saudi A r a b i a ,  K u w a i t  a n d  U.A E m i r a t e s ,  m a k e  
up 72.45 per cent o f  C N P 1 s  o f  a l l  21 Arab c o u n t r i e s .  
( s e e  below). P o p u l a t i o n  o f  t h e  s a m e  c o u n t r i e s  m a k e  only 
2 9  per cent o f  total p o p u l a t i o n  o f  Arab c o u n t r i e s .  
Country 
- Alqeria 
- Iraq 
- Libya 
- S a u d i  Arabia 
- Kuwait 
--UA E m i r a t e s  
G N P  
( m i l l i o n s  US $ 1  
P e r  cent o f  GNP o f  
total .GNP for all Arab 
c o u n t r i e s  ( t o t a l  G K P =  
mills.USE 4 6 1 , 2 8 0 )  
Total 301,601 72.45 
c- With the exception o f  Syria, per capita income is lowest in 
countries in which share of agriculture in CDP 1 s  hlghest 
( 1 7  per cent or above, see below). 
Country Per capita income Per cent share o f  
(US. 8 )  agriculture in CDP 
-Somalia 260 5 0 
-Sudan 360 33 
Average for all Arab 
countries 2 2 5 3 
I t  is worth mentioning that per capita income o f  these seven Arab 
countries falls among the lowest 30 per cent of the total number o f  
the countries in the world. 
d- The place o f  agriculture in generating income in the various 
economies ranges from one per cent to 5 0  per cent of total C D P .  
The Arab countries, with regard to per cent agricultural share 
in GDP may be grouped as follows: 
Per cent of agricultural 
share of GDP 
Countries 
-UA Emirates, -Qatar,Kuwait, 
Bahrain 
-Saudi Arabia, Libya, Oman, 
Djibouti 
-Algeria, Lebanon, Jordan,Iraq, 
Yemen Democratic. 
-Syria, Tunisia, Egypt,Morocco 
-Yemen Arab Republic 
-Sudan, Mauritania 
50 or above -Somalia 
A l l  A r a b  c o u n t r i e s ,  i n  w h i c h  a g r i c u l t u r a l  s h a r e  o f  G D P  i s  5 p e r  c e n t  
o r  l e s s ,  e x c e p t  D j i b o u t i ,  a r e  o i l - e x p o r t i n g  c o u n t r i e s .  F u r t h e r m o r e ,  
a l l  t h e s e  c o u n t r i e s  a r e  a r i d  o r  d e s e r t  c o u n t r i e s ,  a n d  h e n c e  a g r i c u l t -  
u r a l  p r o d u c t i o n  i s  l i n k e d  w i t h  h o w  m u c h  w a t e r  m a y  b e  m a d e  a v a i l a b l e .  
T h e  o t h e r  g r o u p s  o f  A r a b  c o u n t r i e s  h a v e  d i v e r s i f i e d  e c o n o m i e s  i n  
w h i c h  a g r i c u l t u r e  c o n s t i t u t e s  h i g h e r  p o t e n t i a l .  A n  e x c e p t i o n  p e r h a p s  
i s  t h e  Y e m e n  D e m o c r a t i c ,  w h i c h  i s  p o o r  b o t h  i n  G D P  a n d  a g r i c u l t u r a l  
p o t e n t i a l .  
e- A n u m b e r  o f  A r a b  c o u n t r i e s  h a s  a h i g h e r  G N P  t h a n  G D P .  T h e  p i c t u r e  
i s  a s  f o l l o w s :  
C o u n t r y  M i l l i o n s  US.$ P e r  c e n t  o f  M a i n  s o u r c e  o f  o u t s i  
G N P  G D P  C O P  t o  G N P  i n c o m e  
- S u d a n  7 6 6 8  6 7 6 8  8  8  M a n p o w e r  w o r k i n g  o u t  
s i d e  & g r a n t s  
- Y e m e n  A R .  4 2 9 0  2 9 4 0  6 8  
- E g y p t  3 3 0 4 8  3 0 0 6 0  9 1 
M a n p o w e r  w o r k i n g  
O u t s i d e  & g r a n t s  
M a n p o w e r  w o r k i n g  
o u t s i d e  & g r a n t s  
8 8 9 0  6 9 4 0  - 7  8  M a n p o w e r  w o r k i n g  
o u t s i d e  & g r a n t s  
M a n p o w e r  w o r k i n g  
o u t s i d e  & g r a n t s  
- K u w a i t  2 8 4 2 4  2 1 7 1 0  7 6  O u t s i d e  i n v e s t m e n t s  
T h i s  p i c t u r e  may c h a n g e  in t h e  f u t u r e  because: 
- L e s s  a n d  l e s s  m a n p o w e r  i s  c o n t i n u i n g  t o  work in o t h e r  o i l -  
e x p o r t i n g  c o u n t r i e s  b e c a u s e  o f  t h e  d e c r e a s e  in o i l  p r i c e s  
and s l o w e r  e c o n o m i e s .  
- L e s s  a n d  l e s s  i n c o m e  will b e  g e n e r a t e d  f r o m  o u t s i d e  i n v e s t m e n t s  
b e c a u s e  o f  t h e  d e c r e a s e  in o i l  p r i c e s  in o i l - e x p o r t i n g  c o u n t r i e s .  
2.2 Annual g r o w t h  o f  p r o d u c t i o n  s e c t o r s : O u r i n g  t h e  t e n  y e a r  p e r i o d  
1973-84, t h e  a v e r a g e  a n n u a l  g r o w t h  r a t e  o f  C O P  i n  t h e  A r a b  c o u n -  
t r i e s  r a n g e d  f r o m 1 . 5  in a  c o u n t r y  l i k e  K u w a i t  to 9.6 i n  J o r d a n .  
The g r o w t h  r a t e s  in G D P ,  t h e  a g r i c u l t u r a l  s e c t o r ,  i n d u s t r y  a n d  
s e r v i c e s  for individual c o u n t r i e s  a r e  s h o w n  i n  Annex( 6 1. D u r -  
ing t h e  t w e n t y  year p e r i o d  1965-84, g r o w t h  r a t e s  in i n d u s t r y  a n d  
s e r v i c e s  w e r e  h i g h e r  than t h o s e  i n  t h e  a g r i c u l t u r a l  s e c t o s .  T h e  
p i c t u r e  for c o u n t r i e s  with s u b s t a n t i a l  a g r i c u l t u r a l  s e c t o r  w a s  
a s  f o l l o w s :  
Countr), P e r  cent a v e r a g e  a n n u a l  g r o w t h  rates: 
196.5-73 1 9 7 3 - 8 4  -
A g r i c .  Indust. S e r v i c e s  A g r i c .  1ndust.Service 
- A l g e r i a  2.4 9.1 5.3 4.2 6.3 7.0 
- M o r o c c o  4.8 5.4 6.1 0.6 3.7 5.8 
- T u n i s i a  6.6 8 . 6  6 . 0  1.9 6.8 5.9 
-Egypt 2.6 - 3.8 4.7 2.5 10.3 10.6 
- S u d a n  0.3 1.0 0.5 2.7 6.4 7.5 
-Syria -0.7 14.9 5.7 6.8 4.5 8.3 
- Y e m e n  A R .  - - - 1.8 13.8 9.6 
Notable features o f  g r o w t h  rates in a b o v e  f i g u r e s  are the following: 
a- Growth rates in t h e  a g r i c u l t u r e  s e c t o r  h a v e  slowed down a s  y e a r s  
went by in c o u n t r i e s  like M o r o c c o ,  Tunisia and Egypt. 
b- The substantial i n c r e a s e  in g r o w t h  r a t e s  o f  t h e  agricultural 
s e c t o r  in c o u n t r i e s  l i k e  S y r i a  a n d  S u d a n  o v e r  t h e  years, w e r e  
t h e  result o f  h o r i z o n t a l  e x p a n s i o n  o f  land under cultivation. 
More l a n d s  w e r e  put under c u l t i v a t i o n  t h r o u g h  n e w  i r r i g a t i o n  
s c h e m e s ,  which w e r e  d e v e l o p e d  in the l a t e  s e v e n t i e s  in both 
countries. 
c- The fact that g r o w t h  r a t e s  o f  industry and s e r v i c e s  w e r e  h i g h e r  
than o f  those in a g r i c u l t u r e , s u g g e s t s  that g o v e r n m e n t s  g a v e  l e s s  
priority to agriculture. 
d -  The fact that a g r i c u l t u r e  did not develop a s  fast a s  o t h e r  s e c t o r s .  
s u g g e s t s  that t h o r o u g h  a n a l y s i s  o f  the s e c t o r s  should be c a r r i e d  
out to point out c o n s t r a i n t s  involved. E v i d e n c e  s u g g e s t s  that 
growth has resulted m o r e  from horizontal e x p a n s i o n  o f  c r o p p e d  
land than from v e r t i c a l  i n c r e a s e  in productivity ( s e e  later 
chapter on p r o d u c t i o n  and productivity in agr-iculture). 
. . . . .  
2.3 Development o f  o i l  revenues: ~ e v e n u e s  in o i l  i n  the major o i l -  
exporting c o u n t r i e s  h a s  increased almost four folds from t h e  
y e a r  1 9 7 5  t o  1980. The i n c r e a s e  c a m e  a s  a- result o f  amount prod- 
uced a n d  e x p o r t e d ,  a s  w e l l  a s  o f  big j u m p s  in o i l  prices. The 
r e v e n u e s  in 1 9 8 3  d e c r e a s e d  t o  almost 5 0  per cent o f  that i n  1 9 8 0  
( s e e  f i g u r e s  below). The d r o p  in r e v e n u e s  w a s  m o r e  a result o f  
d e c r e a s e  in o i l  p r i c e s  t h a n  i n  q u a n t i t i e s  produced. It is impor- 
tant t o  n o t e  t h e  fragility o f  G D P  o f  t h e s e  c o u n t r i e s  b e c a u s e  o f  
i t s  heavy d e p e n d e n c e  o n  o i l  exports. In 1 9 8 0 , r e v e n u e s  o f  o i l  c o n s -  
tituted m o r e  t h a n  7 0  p e r  c e n t  o f  G D P  i n  1983. H o w e v e r ,  the s h a r e  
o f  o i l  r e v e n u e s  i n  G D P  remained high,but w e n t  d o w n  to l e s s  t h a n  
5 0  per cent i n  the majority o f  c o u n t r i e s .  T h e  lesson l e a r n e d  from 
this, i s  that Arab c o u n t r i e s  must d e v e l o p  a  m o r e  s t a b l e  and d i v e r -  
sified base for i t s  GDP. The most p r o m i s i n g  n o m i n a t e d  s e c t o r  t o  
be developed i n  c o u n t r i e s  like Iraq and A l g e r i a  is a g r i c u l t u r e .  
The other c o u n t r i e s  may c h o o s e  t o  d i v e r s i f y  p r o d u c t i o n  a n d  reven- 
u e s  from a  m i x t u r e  o f  sources. S u c h  s o u r c e s  m a y  i n c l u d e  i n d u s t r y ,  
investment i n  a g r i c u l t u r e  in o t h e r  A r a b  c o u n t r i e s ,  d o m e s t i c  a g r i c u -  
ltural p r o d u c t i o n  i n  c o u n t r i e s  l i k e  L i b y a  a n d  Saudi Arabia, and 
investment i n  p r o d u c t i o n  p r o j e c t s  i n s i d e  a n d  o u t s i d e  t h e  A r a b  region 
Country Development o f  o i l  r e v e n u e s  o v e r  the p e r i o d  
1 9 7 2 - 8 3  ( b i l l s .  US.$! 
1 9 7 2  1 9 7 5  1 9 7 9  1 0 8 0  1 9 8 2  1 9 8 3  --- --
-Saudi Arabia 2 . 8  2 5 . 7  5 7 . 5  1 0 2 . 5  7 5 . 8  5 1 . 5  
-Kuwait 1 . 4  7 . 5  1 6 . 9  1 7 . 3  8 . 2  1 1 . 3  
-U.A Emirates 0 . 6  6 . 0  1 2 . 9  1 9 . 5  1 5 . 5  1 2 . 2  
-Iraq 0 . 7  7 . 5  2 1  . 3  2 6 . 2  1 0 . 1  8 . 8  
-Algeria 0 . 6  3 . 4  7 . 5  1 1 . 4  1 1 . 6  6 . 0  -- --- 
Total 8 . 0  5 6 . 9  1 3 4 . 9  2 0 4 . 9  1 3 9 . 2  1 0 4 . 4  
2 . 4  P r i c i n g  policies: P r i c i n g  policy i s  o n e  o f  t h e  important e l e m e n t s  
i n  the overall s y s t e m  o f  a g r i c u l t u r a l  p r o d u c t i o n .  - P r i c i n g  p o l i c i e s  
may be used a s  a n  i n s t r u m e n t  to: 
- p r o m o t e  p r o d u c t i o n  o f  c e r t a i n  c o m m o d i t i e s  o r  vice .versa; 
- e n s u r e  a d e q u a t e  i n c o m e  t o  f a r m e r s  t o  s t a y  i n  farming; 
- e n s u r e  p r o f i t s  t o  f a r m e r s  s o  t h a t  t h e y  c a n  a d o p t  new t e c h n o l o -  
gies. A d o p t i o n  o f  new t e c h n o l o g i e s  u s u a l l y  lead t o  h i g h e r  produc- 
tivity . The e n d  result will b e  p r o s p e r o u s  f a r m e r s  a n d  m o r e  
production. 
We'll attempt in t h e  following p a r a g r a p h s  t o  s u m m a r i z e  p r i c i n g  
policies o f  various Arab countries, and how they h a v e  a f f e c t e d  
production and productivity. 
2 . l r . l  Pricing p o l i c i e s  o f  basic food c o m m o d i t i e s :  These include c e r e a l s  
especially wheat, red meat, milk and m i l k  products, .rice, oils 
end fats. 
In t h e  late s i x t i e s  a n d  early s e v e n t i e s ,  most Arab c o u n t r i e s  
adopted t h e  policy o f  price c o n t r o l  o f  t h e  a b o v e  m e n t i o n e d  basic 
commodities. The c o m m o n  feature o f  a l l  p o l i c i e s  in t h e  begining 
w a s  t o  d e t e r m i n e  production c o s t s  o f  a p a r t i c u l a r  c o m m o d i t y ,  add 
a ' s m a l l  m a r g i n  o f  profit to f a r m e r s ,  and fix p r i c e s  at t h e  rea- 
c h e d  levels. I n  most c a s e s ,  p r i c e s  w e r e  c o n t r o l l e d  with l i t t l e  
c o n s i d e r a t i o n  t o  international m a r k e t s .  Many s t u d i e s  revealed 
that prices d e c l a r e d  by g o v e r n m e n t s  w e r e  in favour o f  t h e  c o n s u -  
mer at t h e  e x p e n s e  o f  t h e  producer i.e. t h e  farmer. As most o f  
d o m e s t i c  p r o d u c t i o n  started f a l l i n g  s h o r t  o f  meeting c o n s u m p t i v e  
n e e d s ,  t h e  g o v e r n m e n t s  resorted t o  importation.If.imported c o m m o -  
d i t i e s  were h i g h e r  t h a n  controlled p r i c e s ,  t h e  g o v e r n m e n t s  would re- 
sort t o c o m m o d i t y  s u b s i d y .  Thus, s u b s i d y  o f  c o m m o d i t i e s  s o l d  t o  
consumer l i k e  w h e a t ,  red meat, m i l k ,  r i c e  and o i l s  became a fea- 
t u r e  o f  t h e  food policy in c o u n t r i e s  l i k e  E g y p t ,  Tunisia, J o r d a n ,  
Algeria, M o r o c c o  L i b y a ,  Iraq and Sudan. A s  i n t e r n a t i o n a l  p r i c e s  
fluctuated up and down, c o n t r o l l e d  p r i c e s  in Arab c o u n t r i e s  did 
not c h a n g e  a c c o r d i n g l y .  In m i d - s e v e n t i e s ,  for example, p r i c e s  of 
wheat in t h e  i n t e r n a t i o n a l  market r o s e  t o  more t h a n  250 U.S D o l l a r s .  
per ton, D o m e s t i c  p r i c e s  i n  Arab c o u n t r i e s  remained low, a n d  h e n c e  
f a r m e r s  had t o  c o m p l y  with c o n t r o l l e d  p r i c e s  that were m u c h  lower 
t h a n  i n t e r n a t i o n a l  prices. W h i l e  p r i c e s  o f  food c o m m o d i t i e s  w e r e  
fixed o r  c o n t r o l l e d ,  p r i c e s  o f  p r o d u c t i o n  i n p u t s  increased in t h e  
internat-ional m a i k e t  a s  well a s  i n  t h e  A r a b  d o m e s t i c  markets. 
~urthermoie', i n f l a t i o n  affected most o t h e r  c o m m o d i t i e s  n e e d e d  by 
f a r m e r s  l i k e  c l o t h i n g ,  farm m a c h i n a r y ,  h o u s i n g ,  t r a n s p o r t a t i o n  and 
o t h e r  services. A s  t i m e  went on, f a r m e r s  e i t h e r  shifted t o  produc- 
t i o n  o f  c o m m o d i t i e s  that w e r e  l e s s  a f f e c t e d  by pricing p o l i c i e s  
' of the government or to those that were not affected at all. Parallel 
to these developments, many Arab countries were able to reclaim sizable 
areas of land especially those under irrigation. Notable among these 
countries are, Algeria, Iraq, Morocco, Sudan, Syria and the Yemen Democra- 
tic. Crops cultivated in the newly-reclaimed lands were fully controlled 
by the government concerned. The crop was either an industrial crop like 
peanut and cotton for export, like in the case o f  Sudan, or a basic food 
commodity needed to decrease imports and increase self-sufficiency. Among 
these crops were sugar beet and wheat as in the case o f  Algeria,Iraq, 
Morocco and Syria . Furthermore, much of these lands remained owned by the 
government and farmers were allowed to work as share-croppers with the 
government. In most cases, farmers were not satisfied with the arrangement 
because prices of the produced commodities were controlled by the govern- 
ment. What made matters worse, was the fact that productivity in these lands 
remained low (see changes in productivity in coming chapter). As time went 
on, some governments began to learn by experience and results. At the same 
time production as well as productivity remained low. Farmers controlling 
their land were negativelly responding to price policies of the government. 
More and more farmers preferred to produce commodities whose prices were 
not controlled by the government. One country after another started review- 
ing their pricing policies. Among the first to learn from past lessons was 
Jordan. In late seventies, the Government of Jordan raised the price of 
domestically-produced wheat to 60 Jordanian Dinars(JD1 per ton. Price of 
wheat offered to mills was fixed at that time at JD 38 per ton. The response 
of farmers to the Government move was slow,and the Government kept on rais- 
ing the -price as years went by. The current price(1986) of the locally- 
produced wheat is JD 120, which is equivalent to U S 8  340 per ton. As things 
stand now, several farmers and investors have started entertaining the idea 
of wheat production. What is assuring to farmers i s  that the Government has 
declared the prices to stay at the new level for the next five years regard- 
' less of the world market- prices. 
Many people a r e  s k e p t i c a l  about the S a u d i  A r a b i a n  experience in 
the promotion o f  wheat production. In early e i g h t i e s ,  the S a u d i  
Government subsidized fertilizers used in wheat production by 50 
per cent o f  t h e  p r i c e ,  gave soft l o a n s  to i r r i g a t i o n  e q u i p m e n t s  
end declared t o  buy wheat at the price o f  U S $  4 5 0  per ton. The 
farmers used t h e  latest technology a v a i l a b l e  i n  w a t e r  a p p l i c a t i o n  
(pivot sprinklers), improved seeds, weed c o n t r o l  and fertilization 
regimes. P r o d u c t i v i t y  of wheat j u m p e d  from l e s s  t h a n  o n e  t o n  per 
hectare i n  t h e  seventies,to a n a t i o n a l  a v e r a g e  o f  m o r e  t h a n  t h r e e  t o n s  
per hectare in 1984. Several c o u n t r i e s  i n c l u d i n g  Iraq, T u n i s i a , t h e  
Yemen D e m o c r a t i c  and Algeria have t a k e n  m e a s u r e s  t h a t  p r o v i d e  incen- 
t i v e s  t o  p r o d u c e r s  o f  basic food commodities. T h e  g e n e r a l  features 
o f  t h e s e  p o l i c i e s  a r e  a s  follows: 
a- P r o v i s i o n s  to o f f e r  services on c o o p e r a t i v e  b a s i s  aimed at redu- 
c t i o n  o f  c o s t s  o f  production inputs. S u c h  i n p u t s  include provid- 
ing improved s e e d s ,  fertilizers at p r i c e s  lower than international 
market, s o f t  l o a n s ,  other ploughing s e r v i c e s  at m o d e r a t e  p r i c e s ,  
c h e m i c a l  weed control services and m e c h a n i c a l  harvesting. 
b- P r o v i s i o n s  t o  o f f e r  farm g a t e  p r i c e s  that e n s u r e  a reasonable 
margin o f  p r o f i t  t o  farmers. 
c -  P r o v i s i o n s  t o  d i s c o u r a g e  farmers t o  p r o d u c e  vegetables,or t o  
limit t h e  c u l t i v a t i o n  of c e r t a i n  v e g e t a b l e s  ( l i k e  t o m a t o e s  .as in 
the c a s e  o f  Jordan). 
In s p i t e  o f  t h e s e  m e a s u r e s  t h a t  a p p e a r  t o  be p o s i t i v e ,  t h e r e  p e r s i s t s  
s o m e  c o n s t r a i n t s  that d e c r e a s e  t h e  e f f e c t i v e n e s s  o f  t h e  p o s i t i v e  aspec: 
o f  pricing policies. These c o n s t r a i n t s  i n c l u d e  t h e  following: 
a -  P r i c i n g  p o l i c i e s  a r e  not i n c l u s i v e  t o  a l l  commodities.There- 
fore, t h e  e f f e c t s  o f  s u c h  p o l i c i e s  h a v e  not been c o n s i s t e n t  
. with objectives. 
b- Prices fixed by governments have not always been based on 
fair determination of prices of production inputs. 
c- Prices that are supposed to promote production of a certain 
commodity are declared after planting date. 
d- Bureaucratic procedures applied by governments when pur- 
chasing commodities from farmers have dicouraged farmers, 
and thus decreased the positive effects o f  incentives. 
e- Pricing policies are not coupled with any insurance to farmers 
from unfavourable weather conditions like drought. 
f- Bureaucratic procedures,applied by governments in the ditribu- 
tion of production inputs at prices lower than the free market. 
have lcwered farmers response to such incentives. Production 
inputs supplied in this arrangement constitute 25 to 5 0  per ce: 
of farmers needs in several countries. 
2.4.2 Pricing policies of fruits and vegetables: In the majority of 
Arab countries, prices of fruits and vegetables have been left 
to the'forces of supply and demand. Few exceptions are in Iraq 
and UA.Emirates,where farmers are guaranteed a minimum price for 
some vegetables and fruits. On the whole, the situation in terms 
of supply of these commodities from national sources to meet 
domestic demand have been satisfactory in the majority of Arab 
' countries. Export of such commodities, as in the case of citrus 
fruits in Morocco, onions in Egypt, tomatoes and cucurbits in 
Jordan, apples and grapes in Lebanon, are being carried out 
successfully. The governments interferences in the production anc 
export in these countries have been minimal. When such interfer- 
ences are present, they ere there to help facilitate better 
environment for export. In reviewing production systems o f  fruitr 
a n d  v e g e t a b l e s ,  o n e  f i n d s  many p o s i t i v e  r e l a t i o n s h i p s .  T h e s e  
i n c l u d e :  
a -  The  l e v e l  o f  t e c h n o l o g y  u s e d  i n  t h e  p r o d u c t i o n  o f  t h e s e  
c o m m o d i t i e s  i s  much h i g h e r  t h a n  t h a t  o f  o t h e r  b a s i c  f o o d s  
l i k e  c e r e a l s .  
b-  P r o d u c t i v i t y  l e v e l s  o f  t h e  m a j o r i t y  o f  f r u i t s  a n d  v e g e t a b l e s  
i s  r e l a t i v e l y  much h i g h e r  t h a n  o t h e r  c r o p s , a n d  c o m p a r e  f a v o u -  
r a b l y  w i t h  i n t e r n a t i o n a l  l e v e l s .  
c -  The  d e g r e e  o f  s e l f - s u f f i c i e n c y  i n  a l l  A r a b  c o u n t r i e s  i s  h i g h -  
e s t  i n  t h e  c a s e  o f  f r u i t s  a n d  v e g e t a b l e s .  
d -  T h e r e  s e e m s  t o  b e  a  m o r e  p o s i t i v e  r e l a t i o n s h i p  b e t w e e n  f a r m e r s  
a s  c l i e n t s  o f  know how a n d  t e c h n o l o g y  o n  o n e  h a n d l a n d  t h e  
n a t i o n a l  r e s e a r c h  s y s t e m  o r  t r a d e  c o m p a n i e s  d e a l i n g  w i t h  t e c h -  
n o l o g i c a l  i n p u t s  o n  t h e  o t h e r .  
2 . 5  L a n d  h o l d i n g  p a t t e r n s :  E x c e p t  f o r  S u d a n  a n d  Yemen D e m o c r a t i c ,  
m o s t  a g r i c u l t u r a l  l a n d  i s  owned  by f a r m e r s  i n  a l l  o t h e r  A r a b  
c o u n ' t r i e s .  N e w l y - r e c l a i m e d  p r o j e c t s  i n  S y r i a  a n d  I r a q  w e r e '  
owned  by t h e  g o v e r n m e n t .  H o w e v e r ,  i n  1 9 8 5 ,  I r a q  d e c i d e d  t o  
d i s t r i b u t e  n e w l y  r e c l a i m e d  l a n d s  t o  f a r m e r s .  I n  b o t h  c o u n t -  
r i e s  , l a n d  owned  by t h e  g o v e r n m e n t  d o e s  n o t  c o n s t i t u t e  m o r e  
t h a n  5 p e r  c e n t  o f  t h e  t o t a l  i n  I r a q  a n d  1 0  p e r  c e n t  . i n  S y r i a .  
I n  A l g e r i a ,  a s p e c i a l  s i t u a t i o n  e x i s t e d  u n t i l  1984. L a n d  t h a t  
u s e d  t o  b e  o w n e d  by t h e  F r e n c h  c o l o n i a l s  w a s  t a k e n  o v e r  by t h e  
G o v e r n m e n t .  L a n d  w a s  t h e n  g i v e n  t o  J J w o r k e r s "  i n  a p r o g r a m  
c a l l e d  " a u t o m a n a g e m e n t " .  U n d e r  t h i s  s y s t e m  " w o r k e r s "  p r e -  
v i o u s l y  c o n n e c t e d  w i t h  t h e  l a n d  u n d e r  F r e n c h  r u l e  w e r e  a l l o w -  
e d  t o  f a r m  t h e  l a n d  u n d e r  s p e c i a l  a r r a n g e m e n t , i n  w h i c h  f a r m e r s  
w i l l  b e  s h a r e - h o l d e r s  w i t h  t h e  g o v e r n m e n t .  T h e  s i t u a t i o n  h a s  
changed s i n c e  1 9 8 5 ,  w h e r e  more permenant r e l a t i o n s h i p  between the 
land and f a r m e r s  w a s  established. It i s  not t h e  objective o f  t h i s  
paragraph to d i s c u s s  t h e  social and political a s p e c t s  o f  private and 
government o w n e r s h i p  o f  land. On the whole, all Arab g o v e r n m e n t s  w i t h  
the exception o f  t h o s e  o f  S u d a n  and the Yemen D e m o c r a t i c ,  r e c o g n i z e  
t h e  right o f  c i t i z e n s  t o  o w n  land. 
Over t h e  y e a r s  s e v e r a l  land r e f o r m  m e a s u r e s  w e r e  t a k e n  in E g y p t , I r a q ,  
Syria and Libya. T h e s e  m e a s u r e s  a i m e d  at l i m i t i n g  l a r g e  land holdings. 
The d i s t r i b u t i o n  o f  agricultural land h o l d i n g s  b y  n u m b e r  i n  Arab coun- 
t r i e s  are a s  follows: 
Country Year o f  Total area Number o f  Number o f  
i n f o r m a t i o n  land h c l d i n g s  l a n d l e s s  work. 
( 1 0 0 0  h e c t a r e )  ( 1 0 0 0 )  in land ( 1 0 0 C  
-Algeria 1 9 7 3  5  4 6  4 7 1 0  165  
-Oman 1 9 7 9  8 3  - 
-Qatar 1 9 8 2  9 
-Saudi Arabia 1 9 7 9  1 4 7 7  
-Syria 1 9 7 0  4 7 2 0  
-Tunisia 1 9 8 0  5 0 8 3  - . . 
-Yemen A R  . 1 9 8 2  1 3 5 0  5 9 1  - 
Total 3 7 1 5 0  8 1 4 8 . 2  6 1  5  
The distribution o f  land holdings by s i z e  i s  m o r e  significant. The 
picture i s  a s  follows: 
(Size:hectare) 
Country P e r  cent distribution P e r c e n t a g e  d i s t r i b u t i o n  o f  
o f  s o m e  s i z e s  o f  land land h o l d i n g  by s i z e  
h o l d i n g  
One or Two or F i v e  o r  T e n  o r  11-200 M o r e  than 20C 
l e s s  l e s s  less - l e s s  
- S a u d i  6 13 3 3 
Arabia 
5 7 7 1 8 8 9 6 4 - Y e m e n  A R .  - 
In looking at a b o v e  figures, o n e  c a n  s e e  clearly t h e  problem o f  s m a l l  
s i z e  land h o l d i n g s  in a l l  t h e  countries. In s o m e  countries,small land 
h o l d i n g s  is u s u a l l y  r e f f e r e d  t o  a s  "fragmentation" o f  land,and i s  - 
c o n s i d e r e d  a  c o n s t r a i n t  i n  production. S m a l l  s i z e  land h o l d i n g s  present 
s e v e r a l  q u e s t i o n s  a m o n g  which are: 
- what i s  t h e  e c o n o m i c  s i z e  o f  land holding w h o s e  output c a n  s u p p o r t  ar 
a v e r a g e  family s i z e ?  T h e  quality o f  land and w a t e r  s u p p l y  i s  importar 
i n  a n s w e r i n g  s u c h  a  question. 
- w h a t  i s  t h e  p o s s i b i l i t y  o f  a g r i c u l t u r a l  m e c h a n i z a t i o n  i n  t h e  
l i g h t  o f  s m a l l  l a n d  h o l d i n g s ?  How c a n  s e r v i c e s  b e  e x t e n d e d  t o  
f a r m e r s  on  a  c o o p e r a t i v e  b a s i s ?  
- D o e s  l a n d  h o l d i n g  s i z e  p r e s e n t  a  c o n s t r a i n t  i n  t e c h n o l o g y  
d e s s i m i n a t i o n  a n d  a d o p t i o n l a n d  w h a t  i s  t h e  o p t i o n a l  s y s t e m  f o r  
e x t e n s i o n  s e r v i c e s  n e e d e d ?  
The  a b o v e  q u e s t i o n s  p r e s e n t  a r e a s  o f  r e s e a r c h  e s p e c i a l l y  a s  t h e y  
r e l a t e  t o  f e e d b a c k  m e c h a n i s m s  on  r e s e a r c h a b l e  t o p i c s ,  t o  t e c h n o l o g y  
t r a n s f e r ,  t o  e x t e n s i o n  o f  s e r v i c e s  a n d  t o  m o d e l s  o f  c o n s o l i d a t i o n  
o f  l a n d  h o l d i n g s .  
3 .  R e s o u r c e s  o f  A g r i c u l t u r a l  P r o d u c t i o n  
3 . 1  Land a n d  i t s  p o t e n t i a 1 : T h e  a r e a  o f  l a n d  t h a t  i s  p o t e n t i a l l y  
s u i t a b l e  f o r  c r o p  c u l t i v a t i o n  h a s  n o t  b e e n  d e f i n e d  i n  t h e  
m a j o r i t y  o f  A r a b  c o u n t r i e s .  The u n c l e a r  p i c t u r e  a b o u t  l a n d  
t h a t  c a n  b e  p u t  u n d e r  c u l t i v a t i o n , i s  p a r t i c u l a r l y  t r u e  i n  
t h e  c a s e  c f  c o u n t r i e s  l i k e  A l g e r i a ,  I r a q ,  S o m a l i a ,  S u d a n  
a n d  Yemen A r a b  R e p u b l i c .  FAD s o u r c e s ,  t h a t  u s u a l l y  q u o t e  
n a t i o n a l  s o u r c e s ,  r e p o r t  t h e  t o t a l  a r e a  o f  l a n d s  t h a t  a r e  
a r a b l e  ( c u l t i v a b l e )  a n d  t h o s e  u n d e r  p e r m a n e n t  c r o p s , a t  a r o u n d  
50  m i l l i o n  h e c t a r e s i n  a l l  A r a b  c o u n t r i e s .  The  A r a b  O r g a n i z a -  
t i o n  f o r  A g r i c u l t u r a l  D e v e l o p m e n t  (AOAD) e s t i m a t e s  t h e  t o t a l  
a r a b l e  l a n d  t o  r e a c h  1 3 0  m i l l i o n  h e c t a - r e s .  The  d i f f e r e n c e s  
b e t w e e n  t h e  t w o  f i g u r e s  come f r o m  e s t i m a t e s  o f  a r a b l e  l a n d  
. i n  t h r e e  c o u n t r i e s ,  n a m e l y  I r a q ,  S o m a l i a ,  a n d  S u d a n .  I n  S u d a n  
a l o n e ,  A O A D  e s t i m a t e s  a r a b l e  l a n d  t o  r e a c h  7 0  m i l l i o n  
h e c t a r e s .  W h a t e v e r  t h e  l a n d  t h a t  i s  p o t e n t i a l l y  a r a b l e  may b e ,  
a l l  s o u r c e s  a g r e e  on  two  t y p e s  o f  a g r i c u l t u r a l  l a n d .  T h e s e  
a r e  t h e  i r r i g a t e d  a n d  t h e  c r o p p e d  a r e a s . -  F-or t h e  p u r p o s e  o f  
o u r  p a p e r ,  we h a v e  a d o p t e d  a  f i g u r e  c l o s e  t o  FA0 s o u r c e s ,  w h i c h  
p u t s  t h e  a r a b l e  l a n d  i n  e l l  A r a b  c o u n t r i e s  a t  a b o u t  5 8  m i l l i o n  
h e c t a r e s .  The  d i s t r i b u t i o n  o f  a r a b l e ,  i r r i g a t e d  a n d  r a i n f e d  
a r e a s  by c o u n t r y  a r e  g i v e n  in Table(1) . A s  s h o w n  in t h e  T a b l e  
t h e  total a r e a  o f  i r r i g a t e d  lands, i n  1 9 8 3 ,  r e a c h e d  a l m o s t  n i n e  
million h e c t a r e s , w h i c h i s E i  per c e n t  o f  t h e  c r o p p e d  land. The a r e a  of. 
c u l t i v a t e d  land u n d e r  rainfall c a m e  t o  2 9  m i l l i o n ,  a n d  the u n c u l -  
tivated to a l m o s t  2 0  m i l l i o n  hectares. What c o n c e r n s  u s  i n  c o n s i d -  
e r i n g  t h i s  r e s o u r c e , i s  t o  s e e k  i n d i c a t o r s  t h a t  w i l l  h e l p  i n  p r i o r -  
ity s e t t i n g  o f  research. O n e  c o n s i d e r a t i o n  i s  t o  c o n s i d e r  t h e  i m p a c t  
o f  w a t e r  a v a i l a b i l i t y  t o g e t h e r  w i t h  land r e s o u r c e s .  In 1 9 8 3 ,  for 
example, t h e  v a l u e  o f  a g r i c u l t u r a l  o u t p u t  ( p r o d u c t i o n )  o f  a n i m a l  
a n d  plant c o m m o d i t i e s  g e n e r a t e d  from l a n d  r e s o u r c e s  i n  d i f f e r e n t  - 
Arab c o u n t r i e s  w e r e  a s  follows: 
Country Total c u l t i v a t e d  a r e a  in 
( 0 0 0 )  ha. 
I r r i q a t e d  Rainfed T o t a l  
-Algeria 291 3 4 4 4  3 7 3 5  
-Egypt 2 6 1 7  - 2 6 1 7  
-Iraq 17 50 2 7 5 0  4 5 0 0  
-Saudi A r a b i a  4 0 5  7  5  4 8 0  
-Sudan 16013 7 2 2 4  8 8 2 4  
Total v a l u e  o f  agr 
c u l t u r a l  productic 
-Syria 5 8 0  3 4 9 3  4 0 7 0  381 5  
-Tunisia 2  0 1 3 6 2 3  3 8 2 4  9 9 8  
*In current p r i c e s  
'In c o m p a r i n g  l a n d  a n d  i t s  o u t p u t ,  t h e r e  a r e  o f  c o u r s e  many v a r i a b l e s  
l i k e  d i f f e r e n c e s  o f  c u r r e n t  p r i c e s  used in c a l c u l a t i n g  v a l u e  o f  p r o d u c -  
t i o n ,  l e v e l s  o f  p r o d u c t i v i t y  o f  l a n d  e v e n  w h e n  it i s  u n d e r  i r r i g a t i o n  
a n d  s o  on. H o w e v e r ,  i n  l o o k i n g  at t h e  f i g u r e s  a b o v e l o n e  c a n  o b s e r v e  higt 
c o r r o l a t i o n  b e t w e e n  a r e a  o f  i r r i g a t e d  l a n d  a n d  a m o u n t s  o f  v a l u e  o f  
. . 
production. What w e  a r e  t r y i n g  t o  s t r e s s  i s  t h e  i m p o r t a n c e  o f  i r r i g a -  
t i o n  i n  i n c r e a s i n g  .production. It f o l l o w s  t h e n , t h a t  w h a t e v e r  t h e  a m o u -  
nt o f  a v a i l a b l e  w a t e r  i n  a  c o u n t r y ,  t h e  o b j e c t i v e  s h o u l d  b e  t o  m a x i m i z e  
t h e  e f f i c i e n c y  o f  w a t e r  u s a g e  s o  a s  t o  i r r i g a t e  t h e  l a r g e s t  a r e a  p o s s -  
ible. 
- 1 9 -  
Table( I),Use o f  a g r i c u l t u r a l  area in Arab c o u n t r i e s  for 1983  
U n i t : 1 0 0 0  h e c t a r e  
Country Agricultural area Per c e n t  irrigate 
a r e a  o f  
Rainfed Irrigated Total U n c u l t i v a t e d  T o t a l  T o t a l  T o t a l  
c r o p p e d  - c r o p p e d  
-Algeria 3  4  4  4  291  3735 3496  7 2 3 1  7 .8  4 . 0  
-Bahrain - 3 .7  3 .7  - 3.7  1 0 0  1 0 0  
-Egypt - 2617 261 7  - 2 6 1  7  1 0 0  1 0 0  
-I req 2 7 5 0  1 7 5 0  4500  4375  8 8 7 5  38.9  19.7 
-Jordan 363 3  7  4 0 0  1 6  4 1 6  9 . 3  8 . 9  
Arabia 7  5 405  . 480 655 1135  8 4 . 4  8 5 . 7  
-Soma1 ia 540 1 6 0  700 366 1 0 6 6  2 2 . 9  1 5 . 0  
-Sudan 7224  1600  8824 3624 1 2 4 4 8  1 8 . 1  1 2 . 9  
-Syria 31190 580 4070 2035 6105  1 4 . 3  9 . 5  
;-UA 
E m i r a t e s  - 17 17 1 0  2  7  1 0 0  6 3 . 0  
-Yemen A R  1 2 8 5  2 3 0  1 5 1  5  1 5 0 0  3015 1 5 . 2  7 . 6  
-Yemen Dem. - 8 1  8  1  1 5 3  2  3 1  1 0 0  3 4 . 6  
Grand t o t a l s  28882 8 9  9 2 37874  2 0 3 6 6  5 8 2 4 0  2 3 . 7  15 .4  
-Notes:a-Total c r o p p e d  e q u a l s - c - u l t i v a t e d  .area i.e. r a i n f e d  p l u s  irrigated. 
b-For s o m e  c o u n t r i e s  l i k e  J o r d a n  and Iraq, f a l l o w  land i s  i n c l u d e d  
i n  t h e  c r o p p e d  areas. 
Source:Yearbook o f  A g r i c u l t u r a l  Statistics,Vol. 5  (1985 ) . .AOAD.Khar toum-Sudan .  
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Water  r e s o u r c e s :  Once o n e  c o n s i d e r s  r e s o u r c e s  f o r  a g r i c u l t u r a l  
p r o d u c t i o n ,  s c a r c i t y  o f  w a t e r  r e s o u r c e s  s h o u l d  n e v e r  e s c a p e  h i s  
mind .  S e v e n t y  f o u r  p e r  c e n t  o f  t h e  t o t a l  g e o g r a p h i c  a r e a  o f  A r a b  
c o u n t r i e s  r e c e i v e  l e s s  t h a n  100  m m .  o f  r a i n .  S u b s e q u e n t l y , t h e s e  
l a n d s  a r e  c l a s s i f i e d  a s  d e s e r t s , s i n c e  w a t e r  s u p p l y  i s  much b e l o w  
t h e  l e v e l  o f  s u s t a i n i n g  any  p l a n t  g r o w t h .  The o t h e r  26 p e r  c e n t  
o f  t h e  a r e a  r e c e i v e  r a i n f a l l  d i s t r i b u t e d  a s  f o l l o w s :  
Amount o f  r a i n f a l l  
( m m  / y e a r )  
1 0 0  - 250  
250 - 400  
4 0 0  - 6 0 0  
6 0 0  and  a b o v e  
P e r  c e n t  a r e a  i n  a l l  
A r a b  c o u n t r i e s  r e c e i v -  
i n g  s u c h  a m o u n t s  
1 0  
5 
4  
7  
F u r t h e r m o r e ,  t h e  t o t a l  amount  o f  s u r f a c e  a n d  u n d e r g r o u n d  w a t e r  
t h a t  c a n  be  made a v a i l a b l e  f o r  i r r i g a t i o n  u n t i l  t h e  y e a r  2000  
comes t o  a b o u t  270 b i l l i o n  c u b i c  m e t e r s , o f  which  a b o u t  77  b i l l i o n :  
from u n d e r g r o u n d  w a t e r  r e s o u r c e s .  The amount  u s e d  f o r  i r r i g a t i o n  
i n  t h e  e i g h t i e s  h a s  b e e n  e s t i m a t e d  t o  r e a c h  1 6 0  b i l l i o n  c u b i c  
m e t e r s .  I n  1 9 8 3 ,  a b o u t  n i n e  m i l l i o n  h e c t a r e s  w e r e  i r r i g a t e d .  T h i s  
means t h ' a t  a n  a v e r a g e  o f  1 8  t h o u s a n d  c u b i c  m e t e r s  a r e  u s e d  t o .  
i r r i g a t e  e a c h  h e c t a r e .  S e v e r a l  s t u d i e s  i n d i c a t e  t h a t  t h i s  amount  
i s  t o o  h i g h  t o  be  u s e d  f o r  e a c h  h e c t a r e , k e e p i n g  i n  mind t h a t  we 
a r e  c o n s i d e r i n g  a v e r a g e s  a p p l i e d  t o  c o u n t r i e s  w i t h  d i f f e r e n t  
e n v i r o n m e n t s .  I n  a d d i t i o n ,  s t u d i e s  show t h a t  t h e  e f f i c i e n c y  o f  
w a t e r  u s a g e  d o e s n o t  e x c e e d  50 p e r  c e n t  i n  a l l  Arab c o u n t r i e s .  
T h i s  i s  f a r  f r o m  r e c o r d s  o b t a i n e d  i n  o t h e r  c o u n t r i e s  w h e r e  t h e  
e f f i c i e n c y  o f  w a t e r  u s a g e  r e a c h e s  8 0  t o  90  p e r  c e n t .  The e s t i m a t e 1  
w a t e r  r e s o u r c e s  u s e d  f o r  i r r i g a t i o n  i n  d i f f e r e n t  c o u n t r i e s  f o r  191 
is shown i n  T a b l e ( 2 )  
The f u t u r e ~ o u t l o o k  f o r  w a t e r  u s e  s h o w s  a  p o t e n t i a l  o f  i n c r e a s i n g  
i r r i g a t e d  a r e a s  t o  15mill.ecttaes by t h e  y e a r  2 0 0 0 .  T h i s  i n c r e a s e s  
p r e s e n t  a r e a s  o f  i r r i g a t e d  a r e a s  t o  6 0  p e r  c e n t .  The p o s s i b i l i t y  
o f  i n c r e a s i n g  i r r i g a t e d  a r e a s  comes  f rom two means:  
Table( 2 )-Surface and underground water resources that are available 
for irrigation in Arab countries for the years 1985 and 2000 
Unit:million cubic meter 
Country Surface water Underground water Total 
1985 2 0 0 0 1985 2000 1985 2000 
-Algeria 1320 4680 1680 3320 3000 8000 
-Morocco 9000 13500 130 154 91 30 13654 
-Oman - - 158 112 158 112 
-Oat ar - - 3 2 8 3 2 8 
-Saudi Arabia - - 4 9 5 0  3050 4950 3050 
-Somalia 1470 1730 158 292 1628 2022 
-Sudan 20550 9670 71 5 1366 21265 1 1  036 
-Tunisia 850 1040 3 6 8 382 1218 1k22 
-UA Emirates - - 257 5 3 257 5 3 
:Yemen AR. 8 5 0 900 330 120 1180 1020 
-Other Countries 1025 1000 - - 1025 1.000 
Grand totals 1b5666 97209 11986 14549 157652 111758 
Source: Calculated frorn:Arab Organization for Agricultural Development: 
Natural Resources in Arab Countries,l980. Khartoum,Sudan 
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a -  The o p t i m i z a t i o n  o f  on farm w a t e r  use  th rough  improving  
t h e  e f f i c i e n c y  of  i r r i g a t i o n .  
b- The development  of  s t o r a g e  and t r a n s p o r t  of s u r f a c e  w a t e r  
on one h a n d ,  and t h e  i n c r e a s e  i n  underground wa te r  t h r o u g h  
e x p l o r a t i o n  on t h e  o t h e r .  
3 . 3  Range l a n d s  and f o r e s t s :  Range l a n d  r e s o u r c e s  i n  Arab c o u n t r i e s  
was r e p o r t e d  t o  r e a c h  a  t o t a l  a r e a  o f  300 m i l l i o n  h e c t a r e s .  
There i s  no p r o d u c t i v i t y  c r i t e r i o n  on which r ange  l a n d  was 
c l a s s i f i e d .  The d i s t r i b u t i o n  o f  a r e a s  o f  r a n g e  l a n d  b y  c o u n t r y  
i s  shown i n  T a b l e ( 3 ) .  
The l a r g e s t  a r e a s  a r e  r e p o r t e d  i n  n i n e  c o u n t r i e s  namely:  
Countrv Area i n  ( 0 0 0 )  h e c t a r e s  P e r c e n t a g e  o f  t o t a l  
-Saud i  A r a b i a  85000 28 .4  
-Sudan 56000 1 8 . 7  
-Morocco 12500 4 . 2  
-Yemen Dern. 9065 3 . 2  
- S y r i a  8384 2 . 8  
- O t h e r s  15704 5 . 3  
T o t a l  299053 100 
Range l a n d s  a r e  t h e  most n e g l e c t e d  r e s o u r c e  i n  Arab c o u n t r i e s .  
E x t e n s i v e  i n f o r m a t i o n  e x i s t s  on t h e  p o t e n t i a l i t y  of  r ange  l a n d ,  
t h e  measures  needed f o r  d e v e l o p m e n t ,  p r e s e n t  and f u t u r e  f l o r a ,  
and e c o s y s t e m s .  A l l  s t u d i e s  c o n c l u d e  t h a t  measu res  of  p r o t e c t i o n ,  
a s  w e l l  a s  management,  a r e  c r i t i c a l  f o r  t h e  improvement o f  produc  
t i v i t y  o f  r a n g e  l a n d .  S e v e r a l  s t u d i e s  s t r e s s  t h e  need t o  d e t e r m i n  
t h e  c a r r y i n g  c a p a c i t y  o f  r ange  l a n d  t o  g r a z i n g  a n i m a l s .  I n  1983 ,  
t h e  number o f  s h e e p  and g o a t s ,  which a r e  t h e  p r imary  g r a z i n g  
a n i m a l s ,  wae r e p o r t e d  t o  r e a c h  116 and 59  m i l l i o n  heads  
Table( 3  )-Total a r e a ;  and a g r i c u l t u r a l ,  r a n g e  a n d  forest land in A r a b  
c o u n t r i e s  for 1983. 
Unit:1000 h e c t a r e  
Country Total area A g r i c u l t u r a l  l a n d  R a n g e  land F o r e s t  lar 
-Algeria 
-Bahrain 
-Djibouti 
-Egypt 
-Iraq 
-Jordan 
-Kuwait 
-Lebanon 
-Libya 
-Mauritania 
-blorocco 
-Oman 
-Oa tar 
-Saudi A r a b i z  
-Soma1 ia 
-Sudan 
-Syria 
-Tunisia 
- U A  E m i r a t e s  
-Yemen A R  
-Yemen Dem. 
Grand t o t a l s  1 3 6 8 0 4 6  5 4 8 4 3  2 9 9 0 5 3  9 0 3 6 1  
Source:FAO P r o d u c t i o n  Y e a r b o o k ,  Vol.38 (1984). F o o d  a n d  A g r i c u l t u r e  
O r g a n i z a t i o n  o f  t h e  United Nations. Rome-Italy. 
r e s p e c t i v e l y .  These  f i g u r e s  a r e  much h i g h e r  t h a n  t h o s e  r e p o r t e d  
i n  p r e v i o u s  y e a r s  w h i c h  w e r e  a s  f o l l o w s :  
A v e r a g e  number  i n  m i l l i o n  h e a d s  i n  a l l  A r a b  c o u n t r i e s  
1 9 6 6  - 70 1 9 7 5  - 8 0  1 9 8 1  - 8 3  1983  
Sheep 8 3  8 9  1 0 8  1 1 6  
C o a t s  45 3  7  5  7  5 9  
The  f a c t  t h a t  t h e  number  o f  s h e e p  i n c r e a s e d  o v e r  t h e  y e a r s ,  w h i l e  
t h a t  o f  g o a t s  i s  l e v e l l i n g  o f f ,  i s  a  h e a l t h y  s i g n  f r o m  t h e  p o i n t  
o f  v i e w  o f  r a n g e  managemen t .  What i s  s i g n i f i c a n t ,  h o w e v e r ,  i s  t h e  
e x i s t i n g  p o t e n t i a l  t o  r a i s e  m o r e  h e a d s  i n  r a n g e  l a n d s .  E v i d e n c e  
i s  a v a i l a b l e  t h a t  t h e  management o f  r a n g e  l a n d  h a s  b e e n  i m p r o v e d  
i n  c o u n t r i e s  l i k e  S y r i a ,  T u n i s i a  a n d  Yemen D e m o c r a t i c .  I n  o t h e r  
c o u n t r i e s  l i k e  A l g e r i a ,  I r a q ,  J o r d a n ,  S o m a l i a  a n d  Sudan  t h e  mange-  
m e n t  i s  r e p r o t e d  t o  h a v e  a  g r e a t  p o t e n t i a l .  
The f o r e s t  l a n d  i n  A r a b  c o u n t r i e s  i s  q u i t e  l i m i t e d .  The s i g n i f i c a -  
n c e  o f  f o r e s t s  i n  t h e  m a j o r i t y  o f  c o u n t r i e s  i s  n o t  t o  p r o d u c e  wood, 
b u t  r a t h e r  t o  r e d u c e  w a t e r  e r o s i o n  o f  h i l l y  a r e a s  a n d  t o  i n c r e a s e  
r e c h a r g e  o f  u n d e r g r o u n d  w a t e r .  
3 . 4  L a n d  u s e  p a t t e r n s :  D u r i n g  t h e  p e r i o d  1 9 7 5 - 7 8 ,  t h e  A r a b  c o u n t r i e s  
c u l t i v a t e d  a n  a v e r a g e  o f  34 m i l l i o n  h e c t a r e s  e a c h  y e a r , o f  w h i c h  e i g k  
m i l l i o n s  w e r e  u n d e r  i r r i g a t i o n .  I n  t h e  y e a r  1 9 8 3 ,  t h e  c u l t i v a t e d  
a r e a  i n c r e a s e d  t o  a l m o s t  38  m i l l i o n  h e c t a r e s  o f  w h i c h  a l m o s t  n i n e  
m i l l i o n s  w e r e  u n d e r  i r r i g a t i o n .  The a v e r a g e  f o r  1 9 8 0 - 8 4 , h o w e v e r , w a s  
34 ,874  t h o u s a n d  h e c t a r e s .  The p a t t e r n  o f  c u l t i v a t e d  c r o p s  i n  t h e  
p e r i o d s  1 9 7 5 - 7 8  a n d  1 9 8 0 - 8 4  d i s t r i b u t e d  b y  c r o p  a n d  c o u n t r y  a r e  
s h o w n  i n  T a b l e ( 4 )  . The m a j o r  c h a n g e s  i n  c r o p p i n g  p a t t e r n  d u r i n g  t h l  
t w o  p e r i o d s  a r e  a s  f o l l o w s :  
C r o p  1 9 7 5  - 7 8  
- C e r e a l s  ( t o t a l )  6 8 . 0  
Wheat  ( 2 7 . 6 )  
B a r l e y  ( 2 6 . 5 )  
R i c e  ( 1 . 5 )  
O t h e r s  ( m a i z e ,  
S o r g h u m , e t c . . )  ( 2 2 . 4 )  
-Legumes  4 . 5  
- V e g e t a b l e s  3 . 8  
- F r u i t  t r e e s  8 . 5  
- S u g a r  c r o p s  0 . 6  
- O i l  c r o p s  6 . 0  
- F i b e r  c r o p s  3 . 9  
- O t h e r s  ( t u b e r s  L r o o t s ,  
f o d d e r s , a n d   tobacco;^ 4 . 7  
P e r  c e n t  c h a n ~ : ?  
- 0 . 1  
- 1 3 . 6  
1 3 . 5  
- 3 . 5  
T o t a l  1 0 0 . 0  1 0 0 . 0  3 . 1  
- N o t e :  Minus  s i g n  i n d i c a t e s  n e g a t i v e  v a l u e ,  n o  s i g n  i n d i c a t e s  p o s i t i v e  
v a l u e .  
- 2 6 -  
T a b l e (  4 ) -  A v e r a g e  a r e a s  c u l t i v a t e d  w i t h  m a i n  c r o p s  i n  A r a b  c o u n t r i e s  
f o r  t h e  two  p e r i o d s  o f  1 9 7 5 - 7 8  a n d  1 9 8 0 - 8 4 .  
U n i t : 1 0 0 0  h e c t a r e  
C r o p  A l g e r i a  E g y p t  I r a q  J o r d a n  
( t o t a l )  3101  2 7 5 6  2 0 1 6  2 0 0 0  1 8 7 2  2 2 0 7  1 7 1  1 3 7  
Wheat  2 1 5 6  1 6 7 4  5 7 0  5 6 6  1 2 0 0  1 1 4 8  1 2 8  9 3 .  
B a r l e y  832  8 5 0  4 4  4 9  5 8  2  9 7 8  4  1  4 3  
R i c e  1 - 44  1 4 1 7  5 0  5 7  - . 
O t h e r s  1 1 2  2 3 2  9  6  1  9  6  8  4  0  2 4  2  1  
2 7 46  8 9  1 9  2 3 - (..! - O i l  c r o p s  
- S u g a r  c r o p s  3  2  1 0 4  1 0 9  6  5  - - 
- F i b e r  c r o p s  3  - 5 9 5  491 2  4 1 5  - - 
- O t h e r s  7 3 1 6 2  1 2 2 5  1 2 3 0  4  4  1 2 9  4  9  
( f o d d e r s ,  - 
t u b e r s  & 
. r o o t s ,  a n d  
' t o b a c c o  
T o t a l s  3 9 2 5  3 8 7 5  4 6 2 9  4 5 8 2  2 4 2 3  2 8 9 8  3 3 0  3 1 4  
T a b l e (  Ir 1 -  C o n t .  
C r o p  M o r o c c o  S a u d i  A r a b i a  S u d a n  
-- 
S y r i a  
( t o t a l  
Wheat  1 8 3 0  
B a r l e y  21  8 6  
Rice 7  
O t h e r s  6 1 0  
- O i l  c r o p s  5 3 
- S u g a r  c r o p s  6 4  7  0 - - 1 7  4  1  1 D 2 6  
- F i b e r  c r o p s  1 9  1 1  - - 4 3 4  4 1 0  1 8 9  1 5 4  
- O t h e r s  2 2 1 4 9  - 1 2 1  8  5  5 8  3 4  5  8  
( f o d d e r s ,  
t u b e r s  & 
r o o t s , a n d  
t o b a c c o )  
T o t a l s  5 8 2 8  572Ir 3 9 6  6 4  5  6 6 1 4  7 0 0 8  378L; 3 8 5 4  
Crop Tunisia Yemen A R  Rest o f  countries Totals 
1975-78 1980-84 1975-78 1980-80 1975-78 1980-84 1975-78 1980-84 
-Cereals 1567 1432 1193 812 1262 1429 23005 22979 
(total 
Wheat 1 1  35 880 53 6 0  310 2 50 9327 8060 
Barley 413 51 7 65 50 357 321 5589 ,6343 
Rice - - - - 4 9 51 2 49i 
Others 19 3 5 1075 702 591 84 1 7577 8082 
-Oil crops - 4 10 10 106 148 2030 2138 
-Sugar crops 4 2 1 - 10 9 219 264 
-F-iber crops 6 . - 14 6 2 4 15 1308 1102 
.-Others 1 1  29 1 3 5 3 0 60 128 1593 ' 2365 
'(fodders, 
tubers & 
roots, and 
tobacco 
Totals 2635 2835 1355 972 1098 2167 33817 34874 
- .  
- So.urces: Calc-ulated from: 
-Yearbook of Agricultural Statistics, Vols.4 and 5, (1984 & 19851, 
Arab Organization for Agricultural Development (AOAD),Khartoum-Suda 
-FA0 Production ~ear'book, Vols 31, 32, 34, 3 6 t 3 8  (1977,78,80,82 .& 8 
Food and Agriculture Organization of the United Nations,Rome-Italy. 
(See Annex(7)). 
3.5 Productivity: Among the most s i g n i f i c a n t  f e a t u r e  o f  A r a b  a g r i c u l -  
t u r e  i s  the low p r o d u c t i v i t y  o f  resources. N a t u r a l l y ,  great v a r i a -  
t i o n s  in productivity exist b e t w e e n  i r r i g a t e d  and rainfed a r e a s .  
In a d d i t i o n , g r e a t  v a r i a t i o n s  exist i n  p r o d u c t i v i t y  l e v e l s  o f  c r o p s  
b e t w e e n  t h e  d i f f e r e n t  countries. T h e  c o n s t r a i n t s  o f  h i g h  p r o d u c -  
t i v i t y w e r e  d i s c u s s e d  i n  many o c c a s i o n s .  S o m e  w e r e  i d e n t i f i e d  a s  
being connected w i t h  the policy e n v i r o n m e n t  o f  p r o d u c t i o n ,  s o m e  
w e r e  related to t h e  s o c i a l  e n d  e c o n o m i c  c o n d i t i o n s  o f  farmers,while 
o t h e r s  w e r e  related t o  t h e  q u a l i t y  end q u a n t i t y  o f  p r o d u c t i o n  i n p u t s .  
P r o d u c t i o n  i n p u t s  a s  used h e r e  i n c l u d e  s e e d s ,  f e c t i l i z e r s , m a c h i n a r y ,  
c h e m i c a l s ,  technical s e r v i c e s  p r o v i d e d  t o  f a r m e r s  a n d  the t y p e  a n d  
s i z e  o f  i n f o r m a t i o n  flow r e a c h i n g  farmers. T h e  c o n c l u s i o n s  o f  d i s c u s -  
s i o n s  and m e e t i n g s  d e a l i n g  w i t h  p r o d u c t i v i t y  i n d i c a t e  that t h e r e  
a r e  great p o s s i b i l i t i e s  t o  i m p r o v e  p r o d u c t i v i t y  t h r o u g h  a n  i n t e g r a -  
t e d  package o f  m e a s u r e s  and i n p u t s . T a b l e  ( 5 )  p r e s e n t s  a  n u m b e r  o f  
c a s e s  to illustrate the p o t e n t i a l i t y  e x i s t i n g  for p r o d u c t i v i t y  
improvement. The p r o d u c t i v i t y  o f  major c r o p s  i n  e a c h  c o u n t r y ,  a s  w e l l  
a s  areas cultivated with e a c h  c r o p  a r e  g i v e n  i n  Annex(7). 
Table(5 1 -  Average productivity of eight basic crops in:the world, all 
Arab countries and in some other countries,for the periods 
of 1975-78 and 1980-84. 
Unit:Kq/hectare 
Crop Wheat Barley Maize Rice Sorghum Sugar- Potatoes Toma- 
-- beets toes 
-Arab countries 
1975-78 9 6 0 7 7 0  2330 5170 717 31 355 11210 14380 
1980-84 1131 7 2 0  2616 5132 6 4 0  35551 12772 17162 
-Record 
productivity 14500 11600 19300 NA 10600 121000 94100 N A 
Note: N A - m e a n s  not available. 
Sources:FAO Producticn Yearbook, Vols.,31, 32, 34, 36 & 38(1977,78,80,82 & 
84). Food and Agriculture Organization at the United Nations, 
Rome-Italy. (See ~nnex(7)). 
-Record Productivity i s  for 1975, taken from Boyer,1982 
11. D E M A N D  A N D  SUPPLY OF F O O D  C O M M O D I T I E S :  
THE G O O D  CAP 
The Arab c o u n t r i e s  represent one o f  the b i g g e s t  food gap r e g i o n s  in 
the world. D o m e s t i c  production o f  many b a s i c  food c o m m o d i t i e s  ha-s 
been falling far s h o r t  o f  national c o n s u m p t i v e  needs. In t h i s  c h a p t e r ,  
we'll present i n f o r m a t i o n  on levels o f  d o m e s t i c  production o f  s e l e c t e d  
major food c o m m o d i t i e s ,  the l e v e l s  o f  c o n s u m p t i o n  a n d  food g a p  e x i s t i n g  
for two periods. The p e r i o d s  a r e  1975-78 a n d  1980-84. We have u s e d  
averages for t h e s e  t w o  periods t o  give a  m o r e  a c c u r a t e  picture o f  t h e  
trends over a  number o f  years. The c o n s u m p t i o n  o f  food c o m m o d i t i e s  w a s  
calculated on t h e  basis of total domestic p r o d u c t i o n  o f  each c o m m o d i t y  
plus the net import or export o f  that c o m m o d i t y .  The objective o f  t h e  
presentation is to s t r e s s  the c h a l l a n g e s  f a c i n g  A r a b  countries in c l o s -  
ing the food gap on one hand, and to point out a r e a s  that may be 
considered a s  priority o n e s  in agricultural r e s e a r c h  on the o t h e r .  
The food gap will be presented under h e a d i n g s  o f  major food c o m m o d i t i e s .  
1 -  Wheat: The worst situation of food gap in most Arab c o u n t r i e s  e x i s t s  
in wheat. The food gap has widened in the last ten years. D u r i n g  
the period 1 9 7 5 - 7 8 ,  the Arab c o u n t r i e s  a s  a  g r o u p ,  imported 5 3  per 
cent o f  its total n e e d s  each year. In 1 9 8 0 - 8 4 ,  however, t h e  a v e r a g e  
food gap increased to 6 5  per cent each year. T h i s  means that s e l f -  
sufficiency o f  the Arab c o u n t r i e s  a s  a  g r o u p  dropped from 4 7  t o  
35 per cent over a  five year period. 
The p r o d u c t i o n  a n d  food gap for i n d i v i d u a l  A r a b  countries are s h o w n  
in Table ( 6 . 1 ) .  Food gap increased in a l l  c o u n t r i e s  with the e x c e p -  
tion o f  Libya and Saudi Arabia. 
2 - .  Other cerea1s:The food g a p  o f  barley, m a i z e  a n d  rice h a s  i n c r e a s e d  
over t h e  years. I n  comparing the food g a p  for t h e  Arab c o u n t r i e s , f o r  
- t h e  t w o  p e r i o d s  1975-78 and 1980-84, t h e  p i c t u r e  i s  a s  follows: 
Cereal crop Per cent food qap a s  annual a v e r a q e  Per cent i n c r e a s e  
The c h a n g e s  i n  f o o d  g a p  f o r  i n d i v i d u a l  c o u n t r i e s  ,as w e l l  a s  
c h a n g e s  i n  p r o d u c t i o n  o f  t h e  t h r e e  c e r e a l  c o m m o d i t i e s  a r e  shown  
i n  T a b l e s  ( 6 . 2 ) ,  ( 6 . 3 )  & ( 6 . 4 ) .  
3. Red mea t  a n d  w h i t e  m e a t :  The f o o d  g a p  o f  r e d  m e a t  i n  t h e  e i g h t i e s  
h a s  a l m o s t  d o u b l e d  f r o m  t h a t  i n  t h e  l a t e  s e v e n t i e s .  I n  t h e  e i g h t i e s ,  
t h e  A r a b  c o u n t r i e s  i m p o r t e d  1 9  p e r  c e n t  o f  t h e i r  t o t a l  c o n s u m p t i v e  
n e e d s  o f  r e d  m e a t ,  a n d  36 p e r  c e n t  o f  t h a t  o f  w h i t e  m e a t .  Changes  . 
i n  p r o d u c t i o n  a n d  f o o d  g a p  i n  b o t h  t y p e s  o f  m e a t s  i n  i n d i v i d u a l  
c o u n t r i e s  a r e  shown  i n  T a b l e s  ( 6 . 1 1 )  & ( 6 . 1 2 ) .  
4 .  Legumes:  The p i c t u r e  o f  p r o d u c t i o n  a n d  f o o d  g a p  o f  l e g u m e s  h a s  
w o r s e n e d  i n  t h e  e i g h t i e s  o v e r  t h a t  o f  t h e  l a t e  s e v e n t i e s .  T o t a l  
p r o d u c t i o n  o f  l e g u m e s  d e c r e a s e d  i n  a n  a v e r a g e  o f  3 4  p e r  c e n t  i n  t h e  
e i g h t i e s .  The f o o d  g a p  o f  l e g u m e s  m o r e  t h a n  d o u b l e d ,  i n c r e a s i n g  
f r o m  10  p e r  c e n t  i n  t h e  l a t e  s e v e n t i e s  t o  2 5  p e r  c e n t  i n  t h e  f i r s t  
y e a r s  o f  t h e  e i g h t i e s .  The p i c t u r e  f o r  i n d i v i d u a l  c o u n t r y  i s  shown 
i n  T a b l e  ( 6 . 5 ) .  
5. S u g a r :  The i n c r e a s e  i n  t h e  p r o d u c t i o n  a l m o s t  e q u a l l e d  t h a t  o f  
c o n s u m p t i o n  i n  t h e  c a s e  o f  s u g a r .  P r o d u c t i o n  w e n t  u p  i n  t h e  e i g h t i e s  
b y  350  m i l l i o n  m e t r i c  t o n s .  M o s t  o f  t h i s  i n c r e a s e  came f r o m  g o v e r n - .  - 
m e n t  s p o n s o r e d  o r  c o n t r o l l e d  p r o j e c t s .  The b i g g e s t  i n c r e a s e  was i n  
S y r i a  a n d  Sudan .  T h u s ,  t h e  t o t a l  p i c t u r e  f o r  t h e  A r a b  r e g i o n  r e m a i n e d  
u n c h a n g e d  a s  f a r  a s  t h e  f o o d  gap  i s  c o n c e r n e d  ( s e e  T a b l e  6 . 1 4 ) .  
- 
6.. E g g s  i n  s h e l l :  P r o d u c t i o n  o f  e g g  h a s  a l m o s t  d o u b l e d  i n  t h e  e i g h t i e s  
o v e r  t h a t  o f  t h e  l a t e  s e v e n t i e s .  H o w e v e r ,  t h a t  i n c r e a s e  was n o t  
e n o u g h  t o  c l o s e  t h e  g a p .  T h e r e f o r e ,  A r a b  c o u n t r i e s  r e m a i n e d  i n  t h e  
e i g h t i e s  n e t  i m p o r t e r s  o f  e g g s .  I t  i s  t o  b e  n o t e d  t h a t  i n c r e a s e  i n  
p r o d u c t i o n  i n  b o t h  e g g s  a n d  w h i t e  m e a t  was a c c o m p a n i e d  b y  i n c r e a s e s  
i n  m a i z e  i m p o r t a t i o n  i n  e v e r y  A r a b  c o u n t r y .  The f o o d  g a p  a n d  p r o d u c -  
t i o n  o f  e g g s  i n  i n d i v i d u a l  A r a b  c o u n t r i e s  a r e  s h o w n  i n  T a b l e ( 6 . 1 3 ) .  
7 .  F r u i t s  a n d  v e g e t a b l e s :  The  b r i g h t e s t  p i c t u r e  i n  t e r m s  o f  s e l f -  
s u f f i c i e n c y  o f  f o o d  c o m m o d i t i e s  i n  A r a b  c o u n t r i e s  i s  r e p r e s e n t e d  
i n  b o t h  f r u i t s  a n d  v e g e t a b l e s .  F a r m e r s  i n  t h e  A r a b  r e g i o n  w e r e  
a b l e  t o  p r o d u c e  e n o u g h  o f  b o t h  g r o u p s  t o  f e e d  t h e  p o p u l a t i o n .  I n  
s o m e  c a s e s ,  A r a b  c o u n t r i e s  w e r e  n e t  e x p o r t e r s  l i k e  i n  c i t r u s  a n d  
d a t e s .  The  b i g g e s t  f o o d  g a p  i n  i n d i v i d u a l  c r o p  i s  i n  p o t a t o e s  a n d  
o n i o n s  f o r  w h i c h  t h e  f o o d  g a p  r e m a i n e d  a t  1 1 - 1 2  p e r  c e n t  i n  t h e  
e i g h t i e s .  The  p i c t u r e  a s  i t  e x i s t e d  i n  i n d i v i d u a l  c o u n t r i e s  i s  
shown  i n  T a b l e  ( 6 . 6 1 ,  ( 6 . 7 1 ,  ( 6 . 8 )  ( 6 . 9 )  ( 6 . 1 0 ) .  
8 .  G e n e r a l  r e m a r k s :  The f o l l o w i n g  r e m a r k s  a r e  made  t o  p o i n t  o u t  s o m e  
o f  t h e  r e a s o n s  b e h i n d  p r o g r e s s  made  i n  p r o d u c t i o n  o f  some c o m m o d i t i e s  
i n  A r a b  c o u n t r i e s  t h a t  p e r t a i n  t o  t h e  t h e m e  o f  t h i s  p a p e r :  
a -  A l l  p r o g r e s s  made i n  i n c r e a s i n g  w h e a t  p r o d u c t i o n  i n  c o u n t r i e s  
l i k e  S a u d i  A r a b i a ,  E g y p t ,  a n d  L i b y a  r e s u l t e d  e i t h e r  t h r o u g h  
t h e  e x p a n s i o n  i n  i r r i g a t e d  a r e a s  c u l t i v a t e d  w i t h  w h e a t ,  o r  by 
t h e  i n c r e a s e  i n  p r o d u c t i v i t y .  I n  t h e  e i g h t i e s ,  a v e r a g e  n a t i o n a l  
p r o d u c t i v i t y  o f  w h e a t  i n  S a u d i  A r a b i a  i n c r e a s e d  f rom 2 t o n s  
P e r  h e c t a r e  i n  1 9 8 0  t o  3 . 1  t o n s  i n  1 9 8 4 .  The  i n c r e a s e ,  o v e r  t h e  
f i v e  y e a r s  p e r i o d  1 9 8 0  t o  1 9 8 4  h a s  b e e n  c o n s i s t e n t , , m o v i n g  f r o m  
2  t o  2 . 5 ,  2 . 6 ,  2 . 7  and  3 . 1  t o n s  i n  t h e  r e s p e c t i v e  F i v e  y e a r s .  I n  
E g y p t ,  p r o d u c t i v i t y  f l u c t u a t e d  w i t h i n  s m a l l  m a r g i n  d u r i n g  t h e  
e i g h t i e s  m o v i n g  f rom 3 . 2  t o  3 . 6  t o n s  p e r  h e c t a r e .  On t h e  w h o l e ,  
t h i s  i s  a r e a s o n a b l e  y i e l d  i n  i r r i g a t e d  a r e a s .  T h e r e  i s  e v i d e n c e  
e s p e c i a l l y  i n  S a u d i  A r a b i a  t h a t  p r o g r e s s  made i n  p r o d u c t i v i t y  was  
a  d i r e c t  r e s u l t  o f  t h e  u s e  o f  a p a c k a g e  o f  t e c h n o l o g y  c o m p r i s i n g :  
i m p r o v e d  s e e d s ,  m o d e r a t e  l e v e l  o f  f e r t i l i z e r  a p p l i c a t i o n s  a n d  
s u f f i c i e n t  r e g u l a r i t y  i n  m o i s t u r e  s u p p l y  t h r o u g h  i r r i g a t i o n  u s i n g  
p i v o t  s p r i n k l e r s .  On t h e  o t h e r  h a n d ,  p r o d u c t i v i t y  o f  w h e a t  i n  
c o u n t r i e s  i n  w h i c h  w h e a t  i s  p l a n t e d  i n  r a i n f e d  a r e a s ,  h a s  
f l u c t u a t e d  g r e a t l y .  I n  1 9 8 0 ,  r a i n f a l l  was  g o o d ,  a n d  p r o d u c t i v i t y  
i n  M o r o c c o ,  J o r d a n  a n d  T u n i s i a  w a s  a r o u n d  o n e  t o n  p e r  h e c t a r e .  
I n  t h e  f o l l o w i n g  y e a r s ,  p r o d u c t i v i t y  f l u c t u a t e d  f r o m  0.5 t o  1 . 2  
t o n s  d e p e n d i n g  o n  r a i n f a l l  l e v e l s .  T h e  l e s s o n  l e a r n e d  f r o m  t h i s  
i s  t h a t  s u s t a i n e d  l e v e l s  o f  w h e a t  p r o d u c t i o n  r e q u i r e  u n i f o r m  
l e v e l s  o f  m o i s t u r e .  A n o t h e r  l e s s o n  i s  t h a t  i r r i g a t e d  a r e a s  may 
p r o d u c e  s i x  t o  e i g h t  t i m e s  a s  much a s  r a i n f e d  a r e a s . i f  c o u n t r i e s  
o f . t h e  A r a b  r e g i o n  managed t o  feed i t s  p o p u l a t i o n  o n  r a i n f e d  
a r e a s  i n  t h e  f o u r t i e s  and fifties, it w a s  b e c a u s e  t h e r e  w a s  
a  g o o d  c o r r o l a t i o n  between s i z e  o f  p o p u l a t i o n  a n d  p o t e n t i a l  
p r o d u c t i v i t y  l e v e l s  o f  t h e  land. I f  t h e  p o p u l a t i o n  i s  s m a l l ,  
t h e  l a n d  c a n  feed them. H o w e v e r ,  a s  p o p u l a t i o n  i n c r e a s e d  t h e  
t r a d i t i o n a l  way o f  pr'oducing w h e a t  t o  feed t h e m  did not p r o v e  
t o  b e  a  s o u n d  policy. T h e  n e w  s t r a t e g y  for p r o d u c i n g  wheat m u s t  
b e  b a s e d  o n  t h e  u s e  o f  either i r r i g a t e d  l a n d  o r  rainfed l a n d s  
w i t h  s u p p l e m e n t a r y  irrigation. It i s  i n  t h e s e  l a n d s  w h e r e  t h e  
u s e  o f  t e c h n o l o g i c a l  i n p u t s  c a n  p r o d u c e  h i g h e r  o u t p u t  n e e d e d  t o  
c o p e  w i t h  i n c r e a s e d  d e m a n d  o n  wheat. T h e  t e c h n o l o g y  o f  p r o d u c i n g  
w h e a t  i n  r a i n f e d  a r e a s  w i t h  s u p p l e m e n t a r y  i r r i g a t i o n  n o m i n a t e s  
i t s e l f  a s  a  t o p  priority r e s e a r c h  area. 
I n  a l l  Arab c o u n t r i e s ,  p r o d u c t i o n  o f  f r u i t s  and v e g e t a b l e s  i s  
b e i n g  c a r r i e d  o u t  with t h e b e s t  r e s o u r c e s  a v a i l a b l e .  Arab c o u n t r i e s ,  
a s  a  r e s u l t ,  a r e  faced with t w o  0 p t i o n s : e i t h e r  t o - c o n t i n u e  t o  e x p a n c  
i n  t h e  p r o d u c t i o n  o f  t h e s e  c o m m o d i t i e s  i n  g o o d  l a n d s  w i t h  s e m i -  
t r a d i t i o n a l  t e c h n o l o g y ,  t h u s  e a t i n g  u p  m o r e  o f  t h e  good l a n d s ;  o r  
t o  a d o p t  a  s t r a t e g y  o f  m o d e r n i z i n g  t h e i r  fruit and v e g e t a b l e  p r o d u c -  
t i o n  t e c h n o l o g y , t h u s  s t o p p i n g  further e x p a n s i o n  and p e r h a p s  s a v i n g  
s o m e  o f  t h e  l a n d  t o  be used for t h e  c u l t i v a t i o n  o f  basic food 
c o m m o d i t i e s .  T h e r e  are e x p e r i e n c e s  a l r e a d y  e x i s t i n g  in s o m e  Arab 
c o u n t r i e s  that s h o w e d  that v e g e t a b l e  o r  f r u i t  p r o d u c t i v i t y  c a n  be 
i n c r e a s e d  f o u r  t o  eight t i m e s  t h r o u g h  t h e  u s e  o f  i n t e g r a t e d  p a c k a g e s  
o f  t e c h n o l o g y .  
W h a t  w a s  s a i d  a b o u t  f l u c t u a t i o n  i n  y i e l d s  o f  w h e a t  in rainfed a r e a s  
h o l d s  t r u e  i n  t h e  c a s e  o f  legumes. Most l e g u m e s ,  e s p e c i a l l y l e n t i l s  
a n d  c h i c k  p e a s ,  a r e  c u l t i v a t e d  i n  r a i n f e d  areas. N e w  a d v a n c e s  in 
g e r m p l a s m  a n d  c u l t u r a l  p r a c t i c e s  r e q u i r e  a n  e n v i r o n m e n t  w i t h  m i n i m a l  
stress. S t r e s s  f r o m  draught, for e x a m p l e ,  c o n t i n u e s  t o  b e  t h e  m o s t  
l i m i t i n g  f a c t o r  i n  t h e  f a c e  o f  A r a b  a g r i c u l t u r e  i n  b e n e f i t i n g  f r o m  
a d v a n c e s  m a d e  i n  p r o d u c t i o n  t e c h n o l o g y .  
d- F o r  t h e  p u r p o s e  o f  c o m p a r i s o n  o f  s i t u a t i o n  i n  i n d i v i d u a l  c o u n t r i e s  
vis-a-vis p r o d u c t i o n ,  balance o f  import/export, total requirement 
and per cent self-sufficiency,see Annex(7). 
9. F u t u r e  outlook: U n l e s s  domestic p r o d u c t i o n  i n c r e a s e s  at r a t e s  h i g h e r  
t h a n  t h o s e  i n  c o n s u m p t i o n ,  food gap will c o n t i n u e  t o  increase. To feed 
t h e  p e o p l e ,  A r a b  c o u n t r i e s  would h a v e  t o  c o n t i n u e  t o  a l l o c a t e  f u n d s  t o  
i m p o r t  food m a t e r i a l s  from other s o u r c e s  o f  production.Some c o u n t r i e s  
may h a v e  t o  look for l o a n s  t o  p u r c h a s e  food c o m m o d i t i e s  from w o r l d  
m a r k e t s .  N e e d l e s s  t o  say that s u c h  s i t u a t i o n  may b e c o m e  d i s a s t r o u s  
e s p e c i a l l y  t o  c o u n t r i e s  that h a v e  l i m i t e d  s o u r c e s  o f  foriegn currency. 
D u r i n g  t h e  p e r i o d  1975-1984, i n c r e a s e  -in t o t a l  f o o d  p r o d u c t i o n  o f  all 
A r a b  c o u n t r i e s  w a s  l e s s  than i n c r e a s e  i n  c o n s u m p t i o n  in all c o m m o d i t i e s  
except for e g g s  ( s e e  T a b l e s  7 cnd 8). The p i c t u r e  l o o k e d  l i k e  this:. 
C o m m o d i  t y A v e r a g e  annual r a t e  o f  c h a n g e  o f  m a j o r  food 
c o m m o d i t i e s  i n  ~ r a b  c o u n t r i e s  ( % )  
P r o d u c t i o n  C o n s u m p t i o n  
0.4 5 . 7  
1.11 8 . e  
1.2 10.5 
-1.2 4.2 
-Red meat 6.0 8.3 
-White meat 20.8 30.0 
-Eggs 16.7 12.5 
-Sugar 5.6 4.0 
Note: M i n u s  s i g n  m e a n s  d e c r e a s e ,  no s i g n  m e a n s  i n c r e a s e .  
The a b o v e  s h o w s  c l e a r l y  t h a t  c o n s u m p t i o n  r a t e s  o f  i n c r e a s e  a r e  
much h i g h e r  t h a n  p r o d u c t i o n  ones. I n  t h e  c a s e  o f  l e g u m e s , d e m a n d  
for l e g u m e s  d i d  not lead t o  further imports. T h i s  a s p e c t  o f  
c o n s u m p t i v e  p a t t e r n  s h o u l d  be studied. 
O n e  cannot be but p e s s i m i s t i c  about t h e  future. A r a b  c o u n t r i e s ,  
d o  not only h a v e  t o  c u r b  t h e i r  c o n s u p t i o n ,  but s h o u l d  i n c r e a s e  
. - 
their d o m e s t i c  p r o d u c t i o n  in m u c h  h i g h e r  r a t e s  t h a n  p r e s e n t  ones. 
Past e x p e r i e n c e  h a s  s h o w n  t h a t  m e t h o d s  and a p p r o a c h e s  t o  deal w i t h  
t h e  food g a p  s i t u a t i o n  d i d  not g i v e  s a t i s f a c t o r y  r e s u l t s .  Non 
t r a d i t i o n a l  a p p r o a c h e s  s h o u l d  be tried both i n  a g r i c u l t u r a l  polic- 
es, in t h e  t y p e  o f  t e c h n o l o g y  a p p l i e d , a n d  i n  t h e  t y p e  o f  t e c h n i c a l  
support s y s t e m  s e r v i n g  p r o d u c t i o n  systems. P r i o r i t i e s  0.f r e s e a r c h  
related t o  t h i s  q u e s t i o n  w i l l  be d i s c u s s e d  u n d e r  t h e  f o l l o w i n g  
chapter. 
Table(6.1) P r o d u c t i o n  a n d  g a p  o f  s o m e  b a s i c  f o o d  c o m m o d i t i e s  in A r a b  
c o u n t r i e s  end t h e i r  c h a n g e s  o v e r  t h e  p e r i o d  1 9 7 5 - 8 4  
Country 
-L i bya 
-Morocco 
-Saudi Arabia 
-Sudan 
-Syria 
-Tunisia 
-Yemen AR 
-Others 
P r o d u c t i o n  ( 1 0 0 0  M T )  
1975-78 1980-84 L C h a n g e  
1 3 1 4  1 0 8 0  -1 8 
1906 1 9 1 5  0 
9 4 0  7 9 7  -1 5  
5 9  7 6  29 
9 2  1 6 1  7 5  
1 7 1 8  1 7 6 9  3 
1 3 1  5 2 3  2 9 9  
312  1 7 9  - 4 3  
1 5 5 2  1 7 0 6  1 0  
7 9 1 8 1 6  3  
4  9 5 7 16  
8 4  3 6  6 6  
F o o d  g a p  ( % I  
1 9 7 5 - 7 8  1 9 8 0 - 8 4  ' % C h a n g e  
5 1 7  3  4 3 
6 3  7 3  16 
4 3  7 0  6 3  
8 0  8 3  4 
8 4  7 9  - 6  
4  4  5  2 1 8  
7 9  5 5  -30  
3  6  6 6  8 3  
2  0  2 7  3  5  
3  5 4 3  2 3  
8 5  8 9 5  
9  2  9 7 5 
T o t a l s  8 9 b 8  9 1 1 5  2 5 3  6  5  2 3 
-Notes:a-Food g a p = t o t a l  consumption-net domestic p r o d u c t i o n  used for local 
c o n s u m p t i o n = n e t  i m p o r t s  ( b a l a n c e )  
b-Minus sign m e a n s  d e c r e a s e ,  n o  s i g n  m e a n s  i n c r e a s e  
c-NA m e a n s  not available. 
- For sources, s e e  page 50. 
Table(6.2) P r o d u c t i o n  a n d  g a p  o f  s o m e  b a s i c  food c o m m o d i t i e s  i n  A r a b  
c o u n t r i e s  a n d  t h e i r  c h a n g e s  o v e r  t h e  p e r i o d  1975-84. 
C o u n t r y  P r o d u c t i o n  ( 1 0 0 0  M T )  F o o d  g a p  ( % I  
1975-78 1980-84 X C h a n g e  1975-78 1 9 8 0 - 8 4  % C h a n g e  
- .  
-Libya 2  1  - 5 0  8 3  9 8  1 8  
- ~ o r o c c o  3 6 0  2 3 2  -36 9  1 7  8 9  
-Saudi A r a b i a  4 2  - 5 0  9 7  99.8 3  
-Sudan 5 0  3  6 - 2 8  0 '  0 0 
-Syria 5  1  4 1 - 2 0 3 7  8 2  1 2 2  
Totals 3 6 5 9  3961 8 2  5 4 7  88 
-Notes:a-Food g a p = t o t a l  consumption-net d o m e s t i c  production u s e d  for local 
c o n s u m p t i o n = n e t  i m p o r t s  ( b a l a n c e )  
b-Minus s i g n  m e a n s  d e c r e a s e ,  n o  s i g n  m e a n s  increase 
c-NA m e a n s  not a v a i l a b l e .  
-For s o u r c e s ,  s e e  p a g e 5 0 .  
TaSle(6.3) P r o d u c t i o n  e n d  g a p  o f  s o m e  b a s i c  f o o d  c o m m o d i t i e s  in A r a b  
c o u n t r i e s  a n d  t h e i r  c h a n g e s  o v e r  t h e  p e r i o d  1 9 7 S 8 4  
C o u n t r y  P r o d u c t i o n  (1000 H T )  F o o d  qep ( X I  
1 9 7 5 - 7 8  1980-84 X C h a n g e  1 9 7 5 - 7 8  1 9 8 0 - 8 4  ?; C h a n g e  
-Saudi A r a b i a  1 5  6 - 6 0  7 5 99.8 3 3 
- -- 
T o t a l s  
Notes:a-Food g a p z t o t a l  c o n s u m p t i o n - n e t  d o m e s t i c  p r o d u c t i o n  u s e d  for local 
c o n s u m p t i o n =  net i m p o r t s  ( b a l a n c e )  
b-Minus s i g n  m e s n s  d e c r e a s e ,  n o  s i g n  m e a n s  i n c r e a s e  
c-NA m e a n s  not a v a i l a b l e .  
-For s o u r c e s ,  s e e  p a g e 5 0 .  
Table(6.4) P r o d u c t i o n  a n d  g a p  o f  s o m e  b a s i c  food c o m m o d i t i e s  i n  A r a b  
c o u n t r i e s  a n d  t h e i r  c h a n g e s  o v e r  t h e  p e r i o d  1975-84 
C o u n t r y  P r o d u c t i o n  ( 1 0 0 0  M T )  f o o d  g a p  (Z) 
1975-78 1980-84 % C h a n g e  1975-78 1980-84 Z C h a n g e  
- A l g e r i a  2 - . . -100 8 3  1 0 0  2 1  
-Libya - - 0  1 0 0  1 0 0  0  
- M o r o c c o  2  3 1 3  - 4 3  - 1  0  3 5  4 5 0  
-Saudi A r a b i a  - - 0  1 0 0  1 0 0  0  
-Sudan- 9 7  - 2 2  1 0  ' 7 7 6 7 0  
T o t a l s  2 6 5 1  2 5 3 2  5  1 6  3 7  1 3 1  
-Notes:a-Food g a p z t o t a l  c o n s u m p t i o n - n e t  d o m e s t i c  p r o d u c t i o n  used for local 
c o n s u m p t i o n =  net i m p o r t s  ( b a l a n c e )  
b-Minus s i g n  m e a n s  d e c r e a s e ,  n o  s i g n  m e a n s  i n c r e a s e  
c- NA m e a n s  n o t  available. 
-for s o u r c e s ,  s e e  p a g e  50. 
T a b l e ( 6 . 5 ) . P r o d u c t i o n  a n d  gap o f  s o m e  b a s i c  food c o m m o d i t i e s  in Arab 
c o u n t r i e s  and t h e i r  c h a n g e s  o v e r  t h e  p e r i o d  1975-1983. 
Commodity:Legumes ( t o t a l )  
Country P r o d u c t i o n  ( 1 0 0 0  M T )  . F o o d  g a p  ( % )  
- .  1 9 7 5 - 7 8  1980-83 L C h a n g e  1 9 7 5 - 7 8  1981-83 % C h a n ~ e  
-Saudi Arabia 5 - - l O C  7 4 1 0 0  3 5 
Totals 1 5 2 0  9 9 7 - 3 4  1 0  2 5 1 5 0  
-Notes:a-Food g a p = t o t a l  c o n s u m p t i o n - n e t  d o m e s t i c  p r o d u c t i o n  used for local 
c o n s u m p t i o n = n e t  i m p o r t s  (balance). 
b-Minus s i g n  m e a n s  d e c r e a s e ,  n o  s i g n  m e a n s  i n c r e a s e  
c-NA m e a n s  not available. 
-For s o u r c e s ,  s e e  p a g e  50. 
T a b l e ( 6 . 6 ) . P r o d ~ c t i o n  a n d  g a p  o f  a o m e  b a s i c  food c o m m o d i t i e s  i n  A r a b  
countries an d  t h e i r  c h a n g e s  o v e r  t h e  period 1975-83 
Commodity:Veqetables ( t o t a l )  
C o u n t r y  P r o d u c t i o n  ( 1 0 0 0  M T )  F o o d  g a p  ( % I  
1 9 7 5 - 7 8  1980-83 X C h e n g e  1 9 7 5 - 7 8  1981-83 f C h a n g e  
-Algeria 6 5 0  9 6  1 4 8  N A 1 N  A 
- Saudi A r a b i a  5 7 0  91 4 6 0 - 2 8  - 
T o t a l s  1 5 8 4 0  21691 3 7 N A  2 h' A 
- 
-Notes:a-Food g a p = t o t a l  c o n s u m p t i o n - n e t  domestic p r o d u c t i o n  used for local 
c o n s u m p t i o n =  net i m p o r t s  (balance). 
b-Minus s i g n  m e a n s  d e c r e a s e ,  n o  s i g n  m e a n s  i n c r e a s e  
c-NA m e a n s  n o t  a v a i l a b l e .  
-For s o u r c e s ,  s e e  p a g e  50. 
T a b l e ( 6 . 7 )  P r o d u c t i o n  a n d  g a p  o f  some b a s i c  f o o d  c o m m o d i t i e s  i n  A r a b  
c o u n t r i e s  a n d  t h e i r  c h a n g e s  o v e r  t h e  p e r i o d  1 9 7 5 - 8 3 .  
C o m m o d i t y : F r u i t s  ( t o t a l )  
C o u n t r y  P r o d u c t i o n  (1000 H T )  f o o d  qep ( % )  
1 9 7 5 - 7 8  1980-83  X Change  1 9 7 5 - 7 8  1987-83 - ' %  Change  
- S a u d i  A r a b i a  3 7  9  4 6 1 2 2 - 5  7  6 - 
-Sudan  71  5 7  6 3 7  - 0  0  - 
- S y r i a  5  8 6 9 4 4  6  1  - 1 1  - 
- T u n i s i a  4  5  9  5 3 0  1 6  - - 3 - 
-Yemen AR 179  1 5 8  - 1 2  - 3 6 - 
- O t h e r s  1 0 0 6  1 0 4 0  3 - 1 0  - 
T o t a l s  8 9  2  4  1 0 5 6 2  1 8  N A 2 NA 
- N o t e s : a - F o o d  g a p = t o t a l  c o n s u m p t i o n - n e t  d o m e s t i c  p r o d u c t i o n  u s e d  f o r  l o c a l  
c o n s u m p t i o n =  n e t  i m p o r t s  ( b a l a n c e )  
b - M i n u s  s i g n  means d e c r e a s e ,  n o  s i g n  means i n c r e a s e  
c-NA means n o t  a v a i l a b l e .  
- f o r  s o u r c e s ,  s e e  p a g e . 5 0 .  
~ a b l e ( 6 . 8 )  P r o d u c t i o n  a n d  g a p  o f  s o m e  b a s i c  food c o m m o d i t i e s  i n  A r a b  
c o u n t r i e s  a n d  t h e i r  c h a n g e s  o v e r  t h e  p e r i o d  1975-84 
Commodity:Dry o n i o n s  
C o u n t r y  P r o d u c t i o n  ( 1 0 0 0  M T )  F o o d  g a p  ( Y , )  
1 9 7 5 - 7 8  1 9 8 0 - 8 4  X C h a n g e  1 9 7 5 - 7 8  1980-84 Y, C h a n g e  
. . 
- J o r d a n  0 9 - 1 0 0  6 0 -4 0  
-Libya 5 3 7 3 3 8  0 1 1 0 0  
- M o r o c c o  7 9  187 1 3 7  - 4 - 1 7 5 
- S a u d i  A r a b i a  5 9  3 5 - 4  1 3 5 7 5 1 1 4  
- S u d a n  2 0 5 6 1 8 0  -5 , - - 0  5 0 0 
-Syria 1 4 0  1 6 9  2 1 -5 - 3 4 0  
T o t a l s  1 2 3 6  1 4 3 2  1 6  0 1 2  1 2 0 0  
-Notes:a-Food g a p = t o t a l  c o n s u m p t i o n - n e t  d o m e s t i c  production used for local 
c o n s u m p t i o n = n e t  i m p o r t s  (balance). 
b-Minus s i g n  m e a n s  d e c r e a s e ,  n o  s i g n  m e a n s  i n c r e a s e .  
c-NA m e a n s  n o t  a v a i l a b l e  
-For sources, s e e  p a g e  50. 
Table(6.9)Production and g a p  o f  s o m e  b e s i c  f o o d  c o m m o d i t i e s  in A r a b  
c o u n t r i e e  e n d  t h e i r  c h a n g e s  o v e r  t h e  p e r i o d  1 9 7 5 - 8 4  
C o u n t r y  P r o d u c t i o n  ( 1 0 0 0  HT) food g a p  ( % )  
1975-78 1980-84 % C h a n g e  1 9 7 5 - 7 8  1 9 8 0 - 8 4  X Change 
-Saudi A r a b i a  
T o t a l s  4 5 0 9  5 8  14 2 9  - 2 0 1 0 0  
-Notes:a-Food g a p = t o t a l  c o n s u m p t i o n - n e t  d o m e s t i c  p r o d u c t i o n  u s e d  for local 
c o n s u m p t i o n z n e t  i m p o r t s  (balance). 
b-Minus s i g n  m e a n s  d e c r e a s e ,  n o  s i g n  m e a n s  i n c r e a s e .  
c-NA m e a n s  not available. 
- F o r  s o u r c e s , s e e  page 50. 
Table(6.10)Production and gap o f  some basic food commodities in Arab 
c o u n t r i e s  and their changes over the period 1975-84. 
Country Production (1000 MT)  Food gap (t;) 
1975-78 1980-84 % C h a n g e  1975-78 1980-84 X Change 
-Saudi Arabia 
Totals 2 1 6 1  3 1  0 8  4 4  6 1 1  8 3 
-Notes:a-Food gap=total consumption-net domestic production used for local 
consumption=net imports (balance). 
b-Minus sign means decrease, no sign means increase. 
c-NA means not available. 
-For sources, see page 5 l l .  
Table(6.11) P r o d u c t i o n  a n d  g a p  o f  a o m e  b a s i c  food c o m m o d i t i e s  i n  A r a b  
c o u n t r i e s  a n d  t h e i r  c h a n g e 8  o v e r  the p e r i o d  1 9 7 2 9 4  
Commodity:Red meat 
C o u n t r y  P r o d u c t i o n  ( 1 0 0 0  HT) F o o d  gap ( f )  
1 9 7 5 - 7 8  1980-84 f C h a n g e  1 9 7 5 - 7 8  1980-84 X C h a n g e  
-Saudi A r a b i a  4 9  1 4 3  1 9 2  4 3 3 6 - 1  6 
T o t a l s  11100 1 9 2 6  2 7 1 0  1 9  9 0  
-Notes:a-Food gap-total c o n s u m p t i o n - n e t  d o m e s t i c  p r o d u c t i o n  used for local 
c o n s u m p t i o n = n e t  i m p o r t s  (balance). 
b-Hinus s i g n  m e a n s  d e c r e a s e ,  n o  s i g n  m e a n s  i n c r e a s e .  
c-NA m e a n s  not available. 
-For s o u r c e s ,  s e e  p a g e  50. 
T a b l e ( 6 . 1 2 b P r o d u c t i o n  a n d  g a p  o f  s o m e  b a s i c  f o o d  c o m m o d i t i e s  i n  A r a b  
c o u n t r i e s  a n d  t h e i r  c h a n g e s  o v e r  t h e  period1975-04. 
Commodity:White meat ( p o u l t r y  m e a t )  
C o u n t r y  P r o d u c t i o n  ( 1 0 0 0  M T )  F o o d  g a p  ( X )  
1975-78 1980-84 L C h a n g e  1 9 7 5 - 7 8  1980-84 % C h a n s e  
- 
- L i  b y e  
-Saudi A r a b i a  
Totals 364 868 238 3 2 3 6 13 
Notes:a-Food g a p z t o t a l  c o n s u m p t i o n - n e t  domestic p r o d u c t i o n  u s e d  for local 
c o n s u m p t i o n = n e t  i m p o r t s  (balance). 
b-Minus s i g n  m e a n s  d e c r e a s e ,  n o  s i g n  m e a n s  i n c r e a s e .  
c-NA m e a n s  not available. 
- F o r  s o u r c e s ,  s e e  p a g e  50, 
Table(6.13)Producti0n e n d  g a p  o f  s o m e  besic f o o d  c o m m o d i t i e s  i n  A r e b  
c o u n t r i e s  a n d  t h e i r  c h a n g e s  o v e r  t h e  p e r i o d 1 9 7 5 - 8 4  
Commodity:Eggs in s h e l l  (for h u m a n  c o n s u m p t i o n )  
C o u n t r y  P r o d u c t i o n  ( 1 0 0 0  M T )  F o o d  g a p  ( % I  
1 9 7 5 - 7 8  1 9 8 0 - 8 4  X C h a n g e  1 9 7 5 - 7 8  1980-84 % Chenge 
-Saudi A r a b i a  1 6  6 9 3  3 1  3  0 11  -71 
-Sudan 2  1 3  0 43 0  0  D 
T o t a l s  2 9 6  567 9 2 15 2 0  33 
-Notesa-Food gapztotal c o n s u m p t i o n - n e t  domestic p r o d u c t i o n  used for l o c a l  
c o n s u m p t i o n = n e t  i m p o r t s  (balance). 
b-Minus s i g n  m e a n s  d e c r e a s e ,  n o  s i g n  means i n c r e a s e .  
c-NA means not a v a i l a b l e .  
. -for s o u r c e s ,  s e e  p a g e  50. 
Table(6.14)Production a n d  g a p  o f  s o m e  b a s i c  food c o m m o d i t i e s  in A r a b  
c o u n t r i e s  a n d  t h e i r  c h a n g e s  o v e r  t h e  p e r i o d  1975-84 
Commodity:Sugar ( r e f i n e d )  
Country P r o d u c t i o n  ( 1 0 0 0  M T )  F o o d  g a p  ( X )  
1 9 7 5 - 7 8  1980-84 % C h a n g e  1975-78 1980-84 X C h a n g e  
. . 
, -Libya 
-Morocco 
-Saudi A r a b i a . .  
-Sudan - - 
-Syria 
-Tunisia 
-Yemen A R  
- Others 
Totals 1 2 1 2  1562 2 9 32.6 3 3 1 
-Notes:a-Food g a p = t o t a l  c o n s u m p t i o n - n e t  domestic production used for local 
c o n s u m p t i o n =  net i m p o r t s  (balance). 
b-Minus s i g n  m e a n s  d e c r e a s e ,  n o  s i g n  m e a n s  increase. 
c-NA m e a n s  n o t  a v a i l a b l e .  
-Sources:-Figures for 1980-84 a r e  from:(see A n n e x e s  7 + 8  ) .  
a-Yearbook o f  A g r i c u l t u r a l  S t a t i s t i c s ,  Vols.4 & 5(1984&1985).AOAD. 
Khartoum-Sudan. 
b-FA0 P r o d u c t i o n  Yearbook,Vols.36 15 3 8  ( 1 9 8 2  & 1984).Food a n d  
Agriculture O r g a n i z a t i o n  o f  t h e  United Nations. Rome-Italy. 
c - F A 0  Trade Yearbook, Vols.36 3 8  ( 1 9 8 2  & 1 9 8 4 )  food a n d  A g r i c u l t u r e  
O r g a n i z a t i o n  o f  t h e  United Nations. Rome-Italy. 
-Figures for 1975-78 a r e  from Qasem,1982. 
Table( 7  )-Changes in a v e r a g e  q u a n t i t i e s  o f  p r o d u c t i o n  o f  major food 
c o m m o d i t i e s  i n  Arab c o u n t r i e s  o v e r  t h e  period 1975- 8 4 -  
C o m m o d i  t  y  A v e r a g e  p r o d u c t i o n  per year Per cent c h a n g e  
( m i l l i o n  metric t o n s )  
- - 1 9 7 5 - 1 9 7 8  1980-1984 T o t a l  period Annual 
-Red meat 
- W h i t e  meat 
- E g g s  
-Sugar 
-Notes: a-Annual per cent c h a n g e  w a s  c a l c u l a t e d  by dividing total period 
change by s i x .  T h e  latter number r e p r e s e n t s  number o f  middle 
y e a r s  o f  t h e  t w o  p e r i o d s  i.e. from 1 9 7 7  t o  82. 
b-Minus s i g n  m e a n s  d e c r e a s e ,  n o  s i g n  m e a n s e  increase. 
c-All f i g u r e s  w e r e  rounded. 
Source:-Figures f r o n 1 9 8 0 - 8 4  a r e  c a l c u l a t e d  from Annexes. T h o s e  f o r  1975-78 -- 
a r e  from Qasem 1 9 8 2 .  
Table( 8  )-Changes i n  a v e r a g e  q u a n t i t i e s  o f  c o n s u m p t i o n  o f  m a j o r  food 
c o m m o d i t i e s  i n  A r a b  c o u n t r i e s  o v e r  t h e  p e r i o d  1975-84. 
- 
C o m m o d i t y  A v e r a g e  o f  a c t u a l  c o n s u p t i o n  per y e a r  P e r  cent c h a n g e  
( m i l l i o n  m e t r i c  t o n s )  
1975-78 1980-84 T o t a l  period A n n u a l  
- R e d  meat 
-White meat 
- E g g s  
-Sugar 
Notes: a - A n n u a l  per c e n t  c h a n g e  w a s  c a l c u l a t e d  by d i v i d i n g  t o t a l  period 
c h a n g e  by six. The l a t t e r  n u m b e r  r e p r e s e n t s  n u m b e r  o f  m i d d l e  
y e a r s  o f  t h e  t w o  p e r i o d s  i.e. from 1977-82. 
b- M i n u s  s i g n  m e a n s  decrease, n o  s i g n  m e a n s  increase. 
c- All f i g u r e s  w e r e  rounded. 
Source:-Figures for 1 9 8 0 - 8 4  a r e  c a l c u l a t e d  from Annexes. T h o s e  for 1975-7 
e r e  from Q a s e m  1982. 
1II.ACRICULTURAL RESEARCIi SYSTEMS IN A R A B  COUNTRIES 
I n t r o d u c t o r y  Remark 
I n  t h i s  c h a p t e r ,  a g r i c u l t u r a l  r e s e a r c h  s y s t e m s  i n  t h e  Arab 
c o u n t r i e s  w i l l  be  a n a l y s e d  i n  o r d e r  t o  b r i n g  o u t  p o i n t s  o f  s t r e n g t h  
and  w e a k n e s s  i n  e a c h  s y s t e m .  The a l t e r n a t i v e  a p p r o a c h e s  t o  t h e  a n a -  - - 
lysis  w e r e :  e i t h e r  t o  c o n s i d e r  e a c h  s y s t e m  a s  a  u n i t  and  r e v i e w  i t  
w i t h  reg ' a rd  t o  s i x  m a j o r  f e a t u r e s ,  o r  t o  r e v i e w  r e l e v a n t  i n f o r m a -  
t i o n  o f  t h e  d i f f e r e n t  r e s e a r c h  s y s t e m s  w i t h i n  e a c h  m a j o r  f e a t u r e .  The 
m a j o r  f e a t u r e s  o f  t h e  s y s t e m s  t h a t  we p r o p o s e  t o  r e v i e w  i n  t e r m s  o f  
s t r e n g t h s  a n d  w e a k n e s s e s  a r e :  
- 
1-  O r g a n i z a t i o n  and  s t r u c t u r e  
2 -  Manpower 
3-- P h y s i c a l  f a c i l i t i e s  
4 -  P rogramming  
5- L i n k a g e  I s  
6- O u t s i d e  s u p p o r t  
We c h o s e  t o  f o l l c ~  t h e  s e c o n d  o p t i o n  i n  w h i c h  r e l e v a n t  i n f o r m a t i o n  
o f  t h e  d i f f e r e n t  s y s t e m s  w i l l  be a n a l y s e d  and  d i s c u s s e d  w i t h i n  e a c h  
f e a t u r e .  S p e c i a l  f e a t u r e s  o f  a n y  s y s t e m  w i l l  a l s o  be d i s c u s s e d  l n  t h e  
p r e s e n t a t i o n .  One f i n a l  r e m a r k  w i t h  r e g a r d  t h e  t e r m  " s y s t e m "  a g r i c u l -  
t u r a l  r e s e a r c h  s y s t e m ,  r e f e r r e d  t o  h e r e a f t e r  a s  s y s t e m ,  h a s  b e e n  c h o s -  
e n  t o  r e f e r  t o  a l l  a s p e c t s  o f  a g r i c u l t u r a l  r e s e a r c h  a c t i v i t i e s  i n  a l l  
i n s t i t u t i o n s  i n  any one c o u n t r y .  The t e r m  i m p l i e s  a n  o r g a n i z t i o n a l  
c o n c e p t  i n  which  f u n c t i o n s ,  s t r u c t u r e s ,  i n p u t s  a n d  o u t p u t s  o f  a n  i n s t i t -  
u t i o n  ( o r  i n s t i t u t i o n s )  a r e  i d e n t i f i e d  a n d  d e v e l o p e d .  The t e r m  may n o t  
a p p l y  t o  r e s e a r c h  a c t i v i t i e s  i n  s e v e r a l  Arab  c o u n t r i e s .  However ,  t h e  
t e r m  a s  u s e d  h e r e  w i l l  r e f e r  t o  a l l  a s p e c t s  r e l a t e d  t o  a g r i c u l t u r a l  
r e s e a r c h  i n  any  o n e  c o u n t r y  r e g a r d l e s s  o f  t h e  d e g r e e  o f  i t s  d e v e l o p m e n t .  
1 .  O r g a n i z a t i o n  a n d  S t r u c t u r e  o f  S y s t e m s  
A l l  A r a b  c o u n t r i e s  h a v e  r e s e a r c h  a c t i v i t i e s  i n  a g r i c u l t u r e .  
S o m e  h a v e  w e l l - d e v e l o p e d  s y s t e m s ,  w h i l e  o t h e r s  h a v e  a c t i v i t -  
i e s  t h a t  a r e  p a r t  o f  a m u l t i f u n c t i o n a l  o r g a n i z a t i o n  s e r v i n g  
a g r i c u l t u r e .  T h e r e  i s  n o  h o m o g e n i c i t y  i n  t h e  w a y  A r a b  c o u n -  
- - 
- t r i e s  h a v e  o p t e d  t o  o r g a n i z e  t h e  s t r u c t u r e  a n d  f u n c t i o n s  o f  
a g r i c u l t u r a l  r e s e a r c h .  H e n c e ,  w e  p r o p o s e  a  m o d e l  u n d e r  w h i c h  
r e s e a r c h  s y s t e m s  m a y  b e  c l a s s i f i e d  i.e. t o  o r g a n i z e  o u r  d i s -  
c u s s i o n  w i t h  r e g a r d  t o  t h i s  f e a t u r e  u n d e r  t w o  m a i n  h e a d l i n e s :  - 
'A- R e s e a r c h  .in m i n i s t r i e s .  - 
B -  R e s e a r c h  i n  u n i v e r s i t i e s .  
U n d e r  e a c h  o f  t h e  t w o  c a t a g o r i e s ,  t h e  m a i n  o r g a n i z a t i o n a l  f e a t -  
u r e s  w i l l  b e  d i s c u s s e d  u n d e r  t h e  f o l l o w i n g  h e a d l i n e s :  
- .  
- k a m e  a n d  w h a t  d o e s  i t  i m p l y  o r g a n i z a t i o n a l l y  
- D e g r e e  o f  a u t o n o m y  
- F r a g m e n t a t i o n  o f  i n s t i t u t i o n s  
A- R e s e a r c h  i n  m i n i s t r i e s :  
A l l  A r a b  c o u n t r i e s  h a v e  r e s e a r c h  a c t i v i t i e s  a s  o n e  f u n c t i o n  
a m o n g  o t h e r s  i n  t h e  m i n i s t r i e s  c o n c e r n e d .  O n e  e x c e p t i o n  t o  
t h i s  o r g a n i z a t i o n a l  f e a t u r e  i s  I r a q ,  i n  w h i c h  o n e  o f  t h e  t w o  
a g r i c u l t u r a l  r e s e a r c h  c e n t e r s  i s  u n d e r  t h e  d i r e c t  c o n t r o l  of. 
t h e n I r a q i  S c i e n t i f i c  R e s e a r c h  C o u n c i l " .  
The names of the agricultural research institutions in the ministries 
ere given in Table(9) . The following is a classification of s u c h  
institutions by n a m e ,  number and country: 
Name Number Countries and number in each 
Center 1 2  -~g)o~t(2), Saudi Arabia(71, Libya(l), 
Institute 7 -Tunis(4),Morocco(l),Egypt(l),Lebanon(l) 
Authority 2 -Iraq(l), Yemen,AR(l) 
Corporation 1 -Sudan( 1 ) 
Department 6 -Syria(2),Qatar(l),UA Emirates(l1, 
Yemen Dem. ( 1  ) ,  -Somalia( 1 ) 
Division 2 -Jordan(l), Tunis(1) 
Branch or Unit 2 -Egypt(l), Algeria(1) 
Total 3 2 
The ministries with which these research institutions are affiliated, 
in addition to their number in each ministry are the following: 
Ministry Number of research Countries 
institutions 
Ministry of 2 4 -All Countries have one or 
Agriculture more, except Libya and Algeria 
Ministry of 
Irrigation 
2 -Iraq, Egypt 
Ministry o f  Research 3 
and Higher Education 
-Algeria, Libya, Tunis 
Ministry o f  Scientific 2 -Libya, Egypt 
Research 
Ministry o f  Agricultural 1 -Egypt 
Reform 
Total 3 2 ------- ----- 
Table(9)- N a m e s  o f  a g r i c u l t u r a l  research i n s t i t u t i o n s  under m i n i s t r i e s  
in A r a b  c o u n t r i e s  (1985). 
A .  I n s t i t u t i o n s  o r g a n i z e d  under m i n i s t r i e s  o f  a g r i c u l t u r e :  
C o u n t r y  N a m e  o f  m a i n  o r g a n i z a t i o n s  S u b - o r g a n i z a t i o n a l  
- E g y p t  - A g r i c c l t u r a l  R e s e a r c h  C e n t e r  
.-Iraq - P u b l i c  O r g a n i z a t i o n  of. A p p l i e d  
A g r i c u l t u r a l  R e s e a r c h  
. . 
- J o r d a n  - A g r i c u l t u r a l  R e s e a r c h  D i v i s i o n  
- K u w a i t  - A g r i c u l t u r a l  d e p a r t m e n t s  
- L e b a n o n  - A g r i c u l t u r a l  R e s e a r c h  - 
I n s t i t u t e  
- M o r o c c o  - N a t i o n a l  I n s t i t u t e  o f  
~ g r i c u l t u r a l  Research 
- Q a t a r  - A g r i c u l t u r a l  Research 
D e p a r t m e n t  
s t r u c t u r e s  
i n s t i t u t e s , s t a t i o n s  
centers, s t a t i o n s  
s t a t i o n s  
research a s  a fun-c- 
t i o n  o f  v a r i o u s  
b r a n c h e s  
s t a t i o n s  
research a s  a  f u n c -  
t i o n  o f  v a r i o u s  
b r a n c h e s  
- S a u d i  A r a b i a  - S e v e n  a g r i c u l t u r a l  r e s e a r c h  
c e n t e r s  each named after t w o  department 
c o m m o d i t i e s  
- S o m a l i a  - A g r i c u l t u r a l  R e s e a r c h  D e p a r t -  
ment. 
- S u d a n  - A g r i c u l t u r a l  R e s e a r c h  C o r p o r a -  c c n t e r s , s t a t i o n s  
t i o n  
- S y r i a  - D i r e c t o r a t e  o f  A g r i c u l t u r a l  d i v i s i o n s , s t a t i o n s  
R e s e a r c h  
- T u n i s i a  - N a t i o n a l  I n s t i t u t e  o f  d i v i s i o n s , s t a t i o n s  
A g r i c u l t u r a l  R e s e a r c h  
- N a t i o n a l  I n s t i t u t e  o f  
F o r e s t r y  R e s e a r c h  
- N a t i o n a l  I n s t i t u t e  o f  
O c e o n o g r a p h y  and F i s h e r i e s  
- R u r a l  D e v e l o p m e n t  R e s e a r c h  
C e n t e r  
-Soil D i v i s i o n  
- I n s t i t u t e  o f  O l i v e  R e s e a r c h  
Country Name o f  main organizations Sub-organizational 
structures 
-UA Emirates -Agricultural departments research a s  a func- 
i n  various regions tion o f  each dept. 
-Yemen AR -Agricultural Research stations 
Authority . . 
-Yemen Dem. -Agricultural Research a n d  centers 
Extension Directorate 
B .  Institutions organized under ministries other than agriculture: 
Country Name o f  main organizations 
o f  Higher Education and 
Research 
-Desert Research Center/ 
Ministry o f  Agricultural 
Reform 
-\.:zter Reseerch Center/ 
Ministry of Irrigation 
- A g r i c ~ l t u r a l  and Sciological 
Research Branch (Division), 
kational Research Center/ 
Ministry o f  Scientific Research 
-Soil and Land Reclemation Center/ 
Ministry o f  Irrigation 
-Agricultural Research Center/ 
Ministry o f  Scientific Research 
-Institute o f  Arid Z o n e  Research 
Research/Ministry c f  Higher 
Education t Research 
A-1 Name a n d  w h a t  d o e s  it imply organizationally: 
It i s  c l e a r  from the above that o r g a n i z a t i o n  and s t r u c t u r e  
o f  a g r i c u l t u r a l  research i n s t i t u t i o n s  in t h e  Arab c o u n t r i e s  ' 
is q u i t e  heterogeneous. The t e r m  "center", for example, h a s  
been u s e d  loosely. It d o e s  not c o n s i s t a n t l y  reflect s i z e ,  
scope, o r  s t r u c t u r e  i n  the v a r i o u s  countries. The "Agricul- 
tural R e s e a r c h  Center" i n  Egypt i s  m a d e  u p  o f  thirteen c o m m o -  
d i t y  o r  d i s c i p l i n a r y  i n s t i t u t e s  and s e v e r a l  central s e r v i c e  
u n i t s  o r  laboratories. I n  Iraq and S a u d i  Arabia, the t e r m  
u s u a l l y  h a s  a s c o p e  o f  r e s e a r c h  o n  o n e  c o m m o d i t y  o r  discp- 
- .  
line. I n  Tun'is, c e n t e r  is a  s m a l l e r  o r g a n i z a t i o n a l  s t r u c t u r e  - 
t h a n  i n s t i t u t e .  The term "authority" i s  used in Yemen AR and 
I r a q , w h i l e  S u d a n  chose "corporation". The two ~ n ~ l ' i s h  n a m e s  
c o r r e s p o n d  t o  t h e  s a m e  Arabic t e r m  "hayia". The term s u g g e s t s  
a n  o r g a n i z a t i o n a l  structure o f  a  wide s c o p e  e n c o m p a s s i n g  m o s t ,  
. . 
i f  no't a l l ,  c o m m o d i t y  or d i s c i p l i n a r y  u n i t s  o f  agricultural 
r e s e a r c h  i n  t h e  country. 
A - 2  D e g r e e  o f  a u t o n o m y :  
Autonomy is used here t o  reflect t h e  d e g r e e  o f  financial and 
a d m i n i s t r a t i v e  flexibility needed for e f f i c i e n t  p e r f o r m a n c e  in 
r e s e a r c h  i n s t i t u t i o n s .  All r e s e a r c h  i n s t i t u t i o n s  in m i n i s t r i e s  
s u f f e r  f r o m  o n e  aspect or a n o t h e r  o f  r o u t i n e  and rigid proce- 
dures.Research function h a s  developed i n  m i n i s t r i e s  with no 
p a r a l l e l  d e v e l o p m e n t  in special p r o c e d u r e s  needed for i t s  
e f f i c i e n t  performance. N a t u r a l l y ,  t h e  d e g r e e  o f  development 
d i f f e r s  f r o m  o n e  country t o  a n o t h e r  a n d  f r o m  one i n s t i t u t i o n a l  
o r g a n i z a t i o n  t o  another. It i s  not t h e  i n t e n t i o n  h e r e  to r e v i e w  
s u c h  c o m p l e x  issue, but rather t o  h i g h l i g h t  features that a r e  
c r i t i c a l  i n  t h e  performance o f  t h e  r e s e a r c h  function. 
T h e  f o l l o w i n g  i s  a  c o m p a r t i v e  p r e s e n t a t i o n  o f  s o m e  o f  these f e a t u r e s  
a n d  h o w  they a r e  h a n d l e d  in the v a r i o u s  i n s t i t u t i o n a l  organization: 
I n d i c a t o r  o f  i n s t i t u t i o n a l  H o w  i s  it h a n d l e d  in - 
autonomy A u t h o r i t y , N a t i o n a l  D e p a r t m e n t , D i v i s i o n  
Center,or N a t i o n a l  o r  Branctl 
I n s t i t u t e  
- P r o c e d u r e s  and a u t h o r i t y  C e n t r a l  - . Central 
t o  h i r e , p r o m o t e  o r  f i r e  
s e n i o r  o r  j u n i o r  r e s e a -  
r c h e r s  
- P r o c e d u r e s  t o  h i r e , p r o m o t e ,  C e n t r a l  
o r  f i r e  o t h e r  e m p l o y e e s  
i n c l u d i n g  d a i l y  w o r k e r s  
- P r o c e d u r e s  to h i r e  or f i r e  h'ithin 
o c c a s i o n a l  l a b o u r  i n s t i t u t i o n  
- I n s t i t u t i o n  h a s  s e p a r a t e  
L i n e  item i n  b u d g e t  o f  
m i n i s t r y  
- A u t h o r i t y  o f  head o f  k o n e  
i n s t i t u t i o n  to a d n i n i s t e r  
i n c e n t i v e s  
- A u t h e r i t y  t o  d i s p e n s e  
o p e r a t i o n a l  f u n d s  
L i m i t e d  
Central 
- 
Central 
d o e s  not u s u a l l y  
exist 
- P u r c h a s e  o f  e q u i p m e n t s  C e n t r a l  C e n t r a l  
- A c c e s s  to t r a n s p o r t a t i o n  L i m i t e d  i n  Very l i m i t e d  
n e e d e d  for m o b i l i t y  o f  most c a s e s  i n  most c a s e s  
r e s e a r c h e r s  
Note:Central m e a n s  t h a t  a u t h o r i t y  i s  i n  t h e  h a n d s  o f  persons, 
c o m m i t t e e s  o r  d e p a r t m e n t s  that a r e  o u t s i d e  t h e  a u t h o r i t y  o f  
r e s e a r c h  i n s t i t u t i o n s , a n d  o f t e n  a r e  h a n d l e d  by c e n t r a l  a g e n c i e s  
o f  t h e  m i n i s t r y  o r  t h e  government. 
T h e  a b o v e  p r e s e n t a t i o n  s u g g e s t s  that r e s e a r c h  i n s t i t u t i o n s  may d i f f e r  
i n  n a m e ,  s i z e  o r  s t r u c t u r e ,  but a r e  q u i t e  s i m i l a r  in respect t o  m a n y  
o f  t h e  a u t o n o m y  features. T h e  d e g r e e  o f  a u t o n o m y  t o  research i n s t i t u -  
t i o n s  i s  o n e  o f  t h e  m o s t  c o n t r o v e r s i a l  i s s u e s  in t h e  Arab c o u n t r i e s .  
R e s e a r c h  l e a d e r s  c l a i m  that t h e  l i m i t e d  d e g r e e  o f  autonomy they h a v e , .  
h i n d e r s  t h e  p e r f o r m a n c e  o f  t h e i r  i n s t i t u t i o n s .  O n  t h e  o t h e r  hand, 
- - 
p o l i c y - m a k e r s  a n d  s e n i o r  d e c i s i o n - m a k e r s  c l a i m  t h a t  r e s e a r c h  f u n c t i o n  
i s  n o t  s o  d i f f e r e n t  f r o m  o t h e r  f u n c t i o n s ,  a n d  t h u s  c a n  be p e r f o r m e d  
u n d e r  p r o c e d u r e s  e x i s t i n g  in t h e  m i n i s t r y .  What i s  n e e d e d ,  they c l a i m ,  
a r e  c a p a b l e  m a n a g e r s  w h o  c a n  p e r f o r m  u n d e r  t h e  e x i s t i n g  procedures. 
I s  r e s e a r c h  s u c h - a n  a l i e n  t o  g o v e r n m e n t  f u n c t i o n s  t h a t  it c a n n o t  b e  
c a r r i e d  out e x c e p t  u n d e r  s p e c i a l  procedures?. A r e  g o v e r n m e n t  p r o c e d u -  
r e s  s o  c o m p l e x  a n d  c o n v e n t i o n a l  t h a t  they a r e  not s u i t a b l e  for e i t h e r  
r e s e a r c h  or o t h e r  functions?. T h e s e  and o t h e r  q u e s t i o n s  a r e  m a n a g e m e n t  
i s s u e s  t h a t  may not be resolved s o o n ,  but c e r t a i n e l y  r e q u i r e  f u r t h e r  
- - a n a l y s i s  and s t u d y .  
A-3 F r a g m e n t a t i o n :  
The m u l t i p l i c i t y  o f  i n s t i t u t i o n s  i n v o l v e d  in r e s e a r c h  in s e v e r a l  
A r a b  c o u n t r i e s ,  p r e s e n t s  a  p r o b l e m  o f  c o o r d i n a t i o n  and l i n k a g e  
r e l a t i o n s h i p s  w i t h  o t h e r  i n s t i t u t i o n s  i n s i d e  and o u t s i d e  t h e  c o u n -  
try. T h i s  i n s t i t u t i o n a l  i s s u e  h a s  a l w a y s  b e e n  brought up by d o n o r  
a g e n c i e s  a s  w e l l  a s  by c l i e n t s  o f  r e s e a r c h .  T h e  p r o b l e m  h a s  b e e n  
s o l v e d  in m a n y  c o u n t r i e s  i n c l u d i n g  S u d a n ,  E g y p t ,  M o r o c c o  a n d  
Y e m e n  AR. H o w e v e r ,  t h e  p r o b l e m  i s  s t i l l  p e n d i n g  in c o u n t r i e s  l i k e  
T u n i s i a  a n d  S y r i a  w h e r e  m o r e  t h a n  o n e  i n s t i t u t i o n  i n  t h e  m i n i s t r i e s  
a r e  o r g a n i z e d  a n d  i n  operation. T h e  i s s u e  h a s  r e c e n t l y  b e e n  s t u d i e d  
in T u n i s i a  by I S N A R  a n d  t h e  r e c o m m e n d a t i o n  i s  t h a t  r e s e a r c h  i n s t i t u  
t i o n s  s h o u l d  b e  c o n s o l i d a t e d  i n  o n e  n a t i o n a l  o r g a n i z a t i o n .  
-61- 
B -  Research in university : 
These are eighty two universities i n  the Arab countries with 
35 having faculties (colleges) o f  agriculture, and 7 having 
faculties o f  veterinary medicine. The distribution o f  agricu- 
ltural and veterinary faculties in the Arab countries (listed 
in Table( 10) is as follows: 
Number o f  faculties o f  
agriculture in each country 
None 
One 
Two 
Three 
Four 
Thirteen 
- -- 
Countries . . 
Kuwait, Djibouti 
-Yemen A R ,  Yemen Democratic, 
Somalia,Oman, Lebanon, 
UA Emirates (total 6 )  
-Jordan, Tunisia, Algeria 
(total 6) 
-Libya, Sudan,Morocco,Saudi 
Arabia, (tctel 1 2 )  
-Iraq, Syria (total 8 )  
-Egypt (total 1 3 1  
(Grand total=k5 ) 
Number o f  faculties o f  Countries 
veterinary medicine in 
each country 
One -Sudan,Morocco,Tunis,Saudi 
Arabia 
Two -Iraq 
Four 
None 
-Egypt 
-All the rest 
(Grand total=lO) 
Table(l0)-Faculties and i n s t i t u t e s  o f  a g r i c u l t u r e  and veterinary 
medicine i n  A r a b  c o u n t r i e s  ( 1 9 8 5 ) .  
A. Faculties and i n s t i t u t e s  of agriculture: 
1 -  Algeria:- N a t i o n a l  Institute o f  A g r i c u l t u r e ,  Al-Harash, 
Ministry o f  H i g h e r  E d u c a t i o n  and Research, Algiers-Algeria. 
2- Egypt:- Thirte'en f a c u l t i e s  o f  a g r i c u l t u r e  i n  E g y p t i o n  
u n i v e r s i t i e s  a s  follows: . 
- One i n  e a c h  o f  t h e  following-universities: 
University o f ; A l e x a n d e r i a ,  Ain S h a m s ,  
Asyout, A z h a r ,  M a n s o u r a , M i n y a ,  
Shbien-El-Khoum (1-li-noufiya), Qanat El-Suez ( S u e z  Canal),Tanta 
- Two f a c u l t i e s  in the University o f  Caior: 
in the C a i r o  C a m p u s  i n  G i z a ,  and in the F a y o u m  C a m p u s  in 
Fayourn 
- Two in the University of Zaqazzeq: 
in the Z a q a z z e q  C a m p u s  i n  Zaqazzeq and in Mushtaher C a m p u s  
in Mushtaher. 
3- Iraq:- F o u r  f a c u l t i e s  o f  a g r i c u l t u r e ,  o n e  i n  each o f  the following 
Iraqi u n i v e r s i t i e s :  
University o f ;  Bhagdad (Abu-Grie b )  , 
Basra, M u s e l ,  S a l a h  Elddin. 
4- Jordan:- T w o  f a c u l t i e s  o f  a g r i c u l t u r e ;  o n e  i n  t h e  U n i v e r s i t y  o f  
Jordan, a n d  t h e  o t h e r  i n  t h e  University o f  S c i e n c e  a n d  Technology 
(Irbid). 
5- Libya:- Two faculties of agriculture in the universities one in 
University of Tripoli and the other in University of Ben-Ghazi; 
and one col1ege:The Agricultural College of Omar Mukhtar. 
6- Morocco:- King Hassan Institute of Agriculture and Veterinary 
Medicine (Rabat), and the National School of Agriculture in Meknas. 
7- Saudi Arabia:- Three faculties in the universities: 
two i n  the University o f  King Saud (in Riyad, and in Kasseem),and 
one faculty in the University of King Faisal. 
- 8 -  Sudan:- Three faculties, in each of the following university: 
University of; Khartoum, Juba, Gazira. 
9- - Syria:- Four faculties in the universities as fol1ows:One in each 
of the University of; Aleppo, Damascus, Al-Baath, Tashreen. 
10- Tunisia:- Kational Institute of Agriculture in Tunis 
11- One faculty of agriculture in each of the following countries/ 
universities: 
- University of Sana', Yemen AR. 
- University of Aden, Yemen Dem. 
- American University of Beirut, Lebanon 
- University of the Emirates, UA Emirates. 
- University of Qaboos, Oman. 
- University of Somalia, Somalia. 
~ a b l e ( l 0 ) -  Cont....3 
Summary o f  A: 
C ountry N u m b e r  o f  faculties o r  
- 
i n s t i t u t e s  o f  agric. 
-Algeria 
- 0 y p . t  
-Iraq 
-Jordan 
-Libya 
-Morocco 
-Saudi Arabia 
-Sudan 
-Syria 
-Tunisia 
- L e b a n o n ,  Oman, S o m a l i a ,  
UA Emirates, Y e m e n  A R ,  
Yemen Dem.(one i n  e a c h )  
Total 
B . h c u l t i e s  or i n s t i t u t e s  o f  veterinary m e d i c i n e  
1 -  Egypt: Three f a c u l t i e s  o n e  i n  e a c h  o f  t h e  following u n i v e r s i t i e s :  
University o f ;  C a i r o ,  A l e x a n d r e a ,  Asyout. 
2- Iraq: Two f a c u l t i e s  o n e  in e a c h  o f  t h e  University o f  B a g h d a d  
a n d  Musel. 
3- A1geria:One E c o l e  o f  Veterinary M e d i c i n e  
4- Sudan:One F a c u l t y - i n  t h e  University o f  K h a r t o u m  
Most  f a c u l t i e s  o f  a g r i c u l t u r e  w e r e  e s t a b l i s h e d  i n  t h e  s i x t i e s  
a n d  s e v e n t i e s .  Few,  i n c l u d i n g  t h a t  a t  t h e  U n i v e r s i t y  o f  
C a i r o  a n d  K h a r t o u m ,  w e r e  e s t a b l i s h e d  b e f o r e  1 9 5 0 .  M o s t ,  i f  n o t  
a l l ,  f a c u l t i e s  o f  a g r i c u l t u r e  w e r e  e s t a b l i s h e d  w i t h  t e a c h i n g  a s  
t h e i r  p r i m a r y  f u n c t i o n .  Over  t h e  y e a r s ,  r e s e a r c h  a c t i v i t i e s  o f  - 
t h e  s t a f f  a n d  g r a d u a t e  s t u d e n t s  h a v e  b u i l t u p .  The t r e n d  i n  many - .  
c o u n t r i e s  i s  t o  s t r e n g t h e n  t h e  r o l e  o f  t h e  a g r i c u l t u r a l  f a c u l t -  
i e s  i n  t ' he  n a t i o n a l  r e s e a r c h  s y s t e m .  I n  s o m e  c o u n t r i e s  l i k e ,  I r a q ,  
J o r d a n ,  E g y p t ,  S u d a n , M o r o c c o ,  a n d  A l g e r i a ,  p l a n s  a n d  p r o g r a m s  
w e r e  d e v e l o p e d  t o  i n t e g r a t e  r e s e a r c h  a c t i v i t i e s  o f  a g r i c u l t u r a l  
f a c u l t i e s  i n  t h e  n a t i o n a l  r e s e a r c h  e f f o r t .  The a s s e s s m e n t  o f  t h e  
r o l e  o f  a g r i c u l t u r a l  f a c u l . t i e s  i n  t h e  n a t i o n a l  e f f o r t  o f  a g r i c u -  
l t u r a l  r e s e a r c h  a s  t h e y  s t a n d  t o d a y  may b e  s u m m a r i z e d  a s  f o l l o w s :  
f a c u l t i e s  o f  a g r i c u l t u r e  R o l e  o f  f a c u l t y  o f  a g r i c u l t u r e  
i n  U n i v e r s i t y  o f  i n  t h e  n a t i o n a l  e f f o r t  a s  m e a s u r e d  
by a s c a l e  o f  1 t o  5 ;  
l = n e g l i g a b l e - 5 = s t r o n g  - 
- C ~ g h d a d , M u s e l ,  A l e x a n d r i a ,  4 - 5  
C a i r o ,  K i n g  H a s s a n  o f  
M o r o c c o ,  a n d  J o r d a n  
- K h a r t o u m ,  A s y o u t ,  A l - A r i s h , a n d  
A l e p p o  
- A l l  o t h e r s  1 
All faculties of agriculture are within university system. 
Before few years, colleges or institutes of agriculture were 
under the umbrella of ministry of agriculture in each of Tunis, 
Algeria and Morocco. Organizationally, these faculties are all struc- 
tured into desciplinary departments. An exception is "The Instit- 
ute of Cotton" in Cairo University and the Faculty of Natural 
Resources in Juba University. - .  
The degree o f  autonomy in the faculties o f  agriculture is linked 
with the university system. All Areb countries thet have more than 
one university, heve resorted in recent years to create ministries 
o f  higher education that coordinate the activities of the univer- 
sities. In some countries, like Syria, Iraq, Libya end Algeria,the 
role of the ministry in coordinating the work of the universities 
is strong, 
2. Manpower in Agricultural Research: 
There are two main groups of manpower involved in research in Arab 
countries. The first group devotes all of its time to research and 
allied seriices like extension and other activities related to 
application of research results. This group works in research institu- 
tion under ministries. The second group devotes only part of their time 
to research and spends the other part in teaching. This group works in 
faculties of agriculutre. The time allocated to research is more clear- 
ly defined in research institutions under ministries than in faculties 
of agriculture. Thus, it is difficult to calculate the full time 
equivalent of those working as part time in research in the universitiet 
With these introductory remarks, the number, level and field of specia- 
lization of those working in research will be reviewed. Fruthermore, 
the allocation of these human resources to various fields of research 
will be discussed. 
2.1 Manpower in i n s t i t u t i o n s  outside u n i v e r s i t i e s :  
T h e  number, l e v e l  o f  q u a l i f i c a t i o n ,  and n a t i o n a l i t y  g r o u p s  of 
research w o r k e r s  i n  twenty Arab countries a r e  s h o w n  in Table 
(11). I n  all c a s e ,  f i g u r e s  s h o w n  i n  t h e  t a b l e  a r e  t h e  latest 
avail'able, a n d  f o r  t h e  m a j o r i t y  o f  t h e  c o u n t r i e s  a r e  for 1984-1985. 
- - 
2.1.1 N u m b e r  a n d - l e v e l  o f  q u a l i f i c a t i o n :  A s i d e  from Egypt and S u d a n ,  
n u m b e r  o f  r e s e a r c h e r s  q u a l i f i e d  t o  t h e  Ph.D level i s  q u i t e  low 
w h e n  c o m p a r e d  t o  t h e  M Sc. level. T h e r e  a r e  n o  recognized c r i t e r -  
i o n  by w h i c h  r e s e a r c h  s y s t e m s  a r e  m e a s u r e d  w i t h  regard t o  l e v e l  
o f  q u a l i f i c a t i o n .  sime h u t h o r i t i e s  b e l i e v e  that meaningful r e s e a -  
r c h  c a n  b e  c a r r i e d  out only w i t h  a  m i n i m u m  q u a l i f i c a t i o n s  o f  Ph.D. 
O t h e r s ,  a c c e p t  a  mix o f  q u a l i f i c a t i o n s  in a  team o f  r e s e a r c h ,  
e s p e c i a l l y  w h e n  r e s e a r c h  i s  o f  an applied nature. The p e r c e n t a g e s  
o f  Ph.D, 14 Sc. o r  B Sc. in t h e  mix is c o n t r o v e r s i a l .  For t h e  p u r p -  
o s e  o f  o u r  anal-yiis o f  t h e  a g g r e g a t e  n u m b e r  o f  m a n p o w e r  i n v o l v e d  
i n  r e s e a r c h  w e  p r o p o s e  two levels. T h e  f i r s t ,  h a v i n g  a  mix o f  5 0  
per cent Ph.d a n d  5 0  per cent others. T h i s  level will be c o n s i d e r e d  
acceptable. The s e c o n d ,  i s  h a v i n g  a  mix o f  2 5  per cent or b e l o w  
Ph.D and 75 per c e n t  others. S u c h  mix w i l l  L e  c o n s i d e r e d  weak. The 
mix in m a n p o w e r  w o r k i n g  in r e s e a r c h  in A r a b  c o u n t r i e s  is as follows: 
C o u n t r y  o r  
C o u n t r i e s  
- S u d a n  
-Egypt 
-Saudi A r a b i a  
-UA E m i r a t e s  
- S o m a l i a  
-Kuwait & Y e m e n  AR 
-Iraq & J o r d a n  
-Qatar 
- L e b a n o n  & L i b y a  
- A l g e r i a , M o r o c c o ,  
O m a n , S y r i a  & 
Y e m e n  D e m o c r a t i c  
P e r c e n t a g e  o f  
Ph.D M Sc.& B Sc. 
49 5  1 
4  1 5  9 
3  1 69 
2 5  7 5  
2  4 76 
2 3  7  7  
1 9  8  1 
1 8  8 2  
1 6  8 4  
b e l o w  1 5  a b o v e  8 5  
R e m a r k s  
a c c e p t a b l e  
S t r o n g l y  a c c e p t a b l e  
m o d e r a t e l y  a c c e p t a b l e  
weak 
weak 
weak 
weak 
weak 
q u i t e  weak 
very weak 
Table(l1)-Manpower working in agricultural research institutions outside 
universities in Arab countries (1984-85). 
Country Number of research workers 
PhD holders h.Sc J36 holders BSc Grand 
N A F  Total N A F Total holders total per 
s -Egypt 131 8 - - 
-Iraq 131 - - 
-Jordan 9 - 3 
-Kuwait 1 15 2 
-Lebanon* 7 - 1 
-Libya 12 15 - 
-Morocco 2 - - 
-Oman - 3 - 
-Qatar - 2 1 
-Saudi Arabia 6 22 3 3 
-Soma1 i a - 6 - 
-Sudan 1 2 9  2  - 
-Syria 2  1  - 1 
-Tunisia 2 3 - b 
- U A  Emirates - 3 - 
-Yemen A R  7  3 6 
-Yemen Dem. 7 2 3 
Grand totals 1675 73 55 1803 2047 8 1  29 2157 1573 5533 
-Note:a-Figures of Lebanon are for 1979. 
Source:Calculated from figures o f  Annex( 9 1. 
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N a t i ~ n a l i t y  g r o u p s  o f  r e s e a r c h  workers: S o m e  c o u n t r i e s  h a v e  
resorted t o  e m p l o y  non-nationals t o  p a r t i c i p a t e  in the 
i m p l e m e n t a t i o n  o f  r e s e a r c h  activities. In s o m e  c a s e s  l i k e  
S a u d i  A r a b i a  a n d  o t h e r  o i l - e x p o r t i n g  c o u n t r i e s ,  non-nationals 
a r e  hired from n a t i o n a l  budget. In o t h e r  c a s e s ,  however, l i k e  
Morocco, T u n i s i a  and Yemen AR, n o n - n a t i o n a l s  a r e  hired 
from o u t s i d e  g r a n t s  o r  loans. O n  t ~ p  o f t h e  c o u n t r i e s  that 
e m p l o y  n o n - n a t i o n a l s  in t h e i r  r e s e a r c h  s y s t e m s  i s  S a u d i  A r a b i a ,  
w h e r e  n o n - n a t i o n a l s  c o n s t i t u a t e  m o r e  t h a n  s e v e n t y  per cent o f  
t h e  total a t  t h e  Ph.D and M  Sc. levels. T h i s  may be viewed a s  
a  s i g n  o f  n a t i o n a l  c o m m i t m e n t  t o  research. 
2.1.3 A l l o c a t i o n  o f  m a n p o w e r  r e s o u r c e s  t o  v a r i o u s  fields: The m o r e  
c r i t i c a l  a n d  m e a n i n g f u l  a n a l y s i s  o f  m a n p o w e r  i s  with r e g a r d  t o  
a l l o c a t i o n  o f  s u c h  r e s o u r c e s  t o v a r i o u s  f i e l d s  o f  research. T h e  
figures at h a n d  a r e  t h o s e  o f  i n s t i t u t i o n s  o u t s i d e  the univer- 
sities. O n e  w o u l d  a s s u m e  that t h e  t o t a l  t i m e  o f  people is d e v o t -  
ed t o  r e s e a r c h .  In all reported f i g u r e s ,  e x t e n s i o n  personnel 
w e r e  not i n c l u d e d .  H o w e v e r ,  i n  c o u n t r i e s  l i k e  Algeria and Y e m e n  
D e m o c r a t i c ,  i t  w a s  not easy t o  d i s t i n g u i s h  or s e p i r a t e  t h e  func- 
tions. But i n s p i t e  o f  t h e  d i f f i c u l t i e s ,  t h e  f i g u r e s  presented 
a r e  a s  c l o s e  t o  t h e  t r u e  p i c t u r e  a s  they c a n  be. Information 
c o n c e r n i n g  h u m a n  r e s o u r c e  a l l o c a t i o n  to v a r i o u s  fields w a s  not 
. a l w a y s  a v a i l a b l e .  The n u m b e r s  and l e v e l s  o f  q u a l i f i c a t i o n s  a l l o c a -  
ted to m a j o r  a r e a s  a r e  given for e a c h  c o u n t r y  in P,nnex(9) 
F r o m  t h e s e  c o u n t r i e s ,  we propose t o  c h o o s e ,  e i g h t  c o u n t r i e s  for 
w h i c h  i n f o r m a t i o n  i s  a v a i l a b l e  a n d  in w h i c h  a g r i c u l t u r e  c o n s t i t -  
u t e s  a  g o o d  s h a r e  o f  g r o s s  d o m e s t i c  p r o d u t i o n .  Available i n f o r m a -  
t i o n  for t h e s e  c o u n t r i e s  w i l l  be r e v i e w e d  a n d  analyzed in a  c o m p a -  
r t i v e  a p p r o a c h .  Only m a n p o w e r  o f  Ph.D a n d  MSc. l e v e l  will be u s e d  
for analysis. T h e  a l l o c a t i o n s  i n  p e r c e n t a g e s  a r e  s h o w n  in Table(l2 1.  
I n  a s s e s s i n g  m a n p o w e r  a l l o c a t i o n s ,  o n e  c o m e s  with t h e  following 
o b s e r v a t i ~ n s :  
a- All c o u n t r i e s  a r e  moderately s t r o n g  i n  plant production 
b- T h e r e  a r e  s o m e  d i s t o r t i o n s  i n  m a n p o w e r  a l l o c a t e d  t o  plant 
p r o d u c t i o n .  A g l a r i n g  e x a m p l e  i s  S u d a n  i n  w h i c h  almost 2 0  
per c e n t  o f  t h e  manpower i s  a l l o c a t e d  t o  research o n  f r u i t s  
and v e g e t a b l e s ,  while t h e  t w o  g r o u p s  o f  c r o p s  c o n t r i b u t e  l e s s  
than 5 per cent of the total value of domestic agricultural 
production. 
c- All countries are also moderately strong in plant protection. 
d- Research manpower in plant production and allied fields i.e. 
plant protection, soil and irrigation, and mechanization account 
for more than 8 0  per cent of total manpower in research in all 
countries. In a country like Sudan and Iraq where sheep and animal 
wealth in general is quite important to the economy, research man- 
power allocated to animals does not exceed 10 per cent of the 
total. 
e- In all Arab countries, research manpower allocated to agricul- 
tural economics appear to be minimal. T h i s  area has received more 
. . 
attention in recent G a r s  in some Arab 'countries. 
In con~clusions, allocations of manpower to various areas of resea- 
rch are not'based on priority determinations. In reviewing all 
availsble litersture on the subjeck, the writer did not find any 
systematic plan for manpower allocations. in more recent develop- 
ments, and as a result of some outside interventions,the following 
cases are cited as representing positive developments: 
a- In t h e  early e i ~ h t i e s ,  Sudan started reviewing its manpower needs 
through a k:orld Bank-USAID project, and took steps to streng- , 
then research manpower in sugar cane, farming systems in West- 
ern Sudan, agricultural economics and animzl wealth. Sudan was 
cited then as a glaring example of inconsistencies between the 
government developmental plans and the slow response of resear- 
ch organizations to such developments. While the government was 
going a hesd in putting more new land under sugar cane and 
ground nuts cultivation, the research system then had few in 
ground nuts but none in sugar cane. Plans of sugar cane planta- 
tions were perceived, executed and became operational, but with 
no comparable developments or plans in research effort. It was 
not until early eighties that outside agencies interferred and 
suggested the development of manpower in that field. The same 
may be said about the rainfed sector in Sudan including animal 
wealth. 
T a b l e  ( 1 2 ) - P e r c e n t a g e  a l l o c a t i o n  o f  r e s e a r c h  manpower ( P h . D  a n d  MSc h o l d e r s )  t o  v a r i o u s  a r e a s  
o f  r e s e a r c h  i n  e i g h t  A r a b  c o u n t r i e s  ( 1 9 0 4 - 8 5 ) .  
A r e a  o f  R e s e a r c h  E g y p t  Ir!q J o r d a n  M o r o c c o  S u d a n  S y r i a  T u n i s i a  Yemen A l  
1 - P l a n t  p r o d u c t i o n ( t o t a 1 )  2 7 . 3  4 0 . 4  2 9 . 0  4 1 . 8 ,  4 3 . 7  4 2 . 6  2 3 . 7  4 3 . 9  
1 . 1  F i e l d  c r o p s  ( 9 . 0 )  ( i 7 , 3 )  ( 1 6 . 1 )  ( 1 9 . 8 1 ,  ( 2 0 . 0 )  ( 2 7 . 8 )  ( 1 2 . 4 )  
1 . 2  V e g e t a b l e s  a n d  ( 1 1 . 9 )  ( 1 4 . 1 )  ( 1 2 . 9 )  ( 2 0 . 9 )  ( 1 9 . 5 )  ( 1 4 . 8 )  ( 1 1 . 3 )  
f r u i t s  
1 . 3  O t h e r s  ( m o s t l y  
i n d u s t r i a l  c r o p s  ( 6 . 5 )  9 . 0  - ( 1 . 1 )  ( 4 . 2 )  - - 
2 - P l a n t  p r o t e c t i o n :  2 0 . 8  1 3 . 0  2 5 . 8  1 9 . 8  1 8 . 4  2 2 . 2  1 1 . 3  
d i s e a s e s ,  i n s e c t s  
w e e d s  a n d  o t h e r s  
3 -Animal  p r o d u c t i o n  a n d  1 6 . 5  9 . 6  9 . 7  8 . 8  6 . 3  1 1 . 1  1 4 . 4  
h e a l t h  
4 - S o i l s ,  w a t e r  a n d  i r r i g a -  1 9 . 2  2 9 . 5  1 2 . 9  1 3 . 2  7 . 4  1 4 . 8  2 1 . 7  
t i o n (  t o t a l )  
4 . 1  S o i l s  ( 8 . 5 )  ( 1 0 . 2 )  ( 9 . 3 )  
4 . 2  W a t e r  r e s o u r c e s  ( 1 . 7 )  ( 7 . 1 )  ( 8 . 3 )  
4 . 3  I r r i g a t i o n  ( 9 . 0 )  ( 1 2 . 2 )  ( 4 . 1 )  
Table(l2)-Cont ..... 2 
Area of research Egypt Iraq Jordan Morocco Sudan Syria Tunisia Yemen A R  
6-Agricultural 
economics 
Desert 
res.:4. 6 
For- Tor -  FTN:3.3 FT:12.1 FT:1.9 Fores- - 
a g e s  : 1 . 3  a r lcs  : 6.5 try:l.O 
iorcs- CSS:II.O CSS:6.8 For- For - 
t . r y : 3 . 2  ages:3.7 a9es:l.O 
Fpres- CSS: 17.5 
try:3.7 
Abbreviations:CCS= Central support services, TTN= Food technology and nutrition, 
FT: Food technology 
-See Annex(9) 
b- In recent y e a r s  a n d  a g a i n  i n  t h e  e i g h t i e s ,  Iraq,Morocco, 
a n d  Y e m e n  AR t o o k  s t e p s  t o  s t r e n g t h e n  t h e i r  m a n p o w e r  a n d  
o r g a n i z e  it i n  n a t i o n a l  t e a m s  e a c h  c o n c e r n e d  w i t h  a n  
i d e n t i f i e d  n a t i o n a l  program. 
c- In s e v e r a l  c o u n t r i e s  that i n c l u d e  E g y p t ,  J o r d a n ,  M o r o c c o ,  
S u d a n  a n d  T u n i s i a ,  n a t i o n a l  t e a m s  o f  r e s e a r c h  t a c k l i n g  
a  n a t i o n a l  p r o g r a m  i n  e i t h e r  c e r e a l s  o r  l e g u m e s ,  w e r e  formed. 
S u c h  d e v e l o p m e n t s  w e r e  s u p p o r t e d  by d o n o r  a g e n c i e s  l i k e  
I D R C , o r  by I n t e r n a t i o n a l  A g r i c u l t u r a l  R e s e a r c h  C e n t e r s  l i k e  
C I M M Y T  or ICARDA. 
2.1.4 A l l o c a t i o n  o f  a g g r e g a t e  e x p e n d i t u r e  on a g r i c u l t u r a l  r e s e a -  
r c h  in r e l a t i o n  t o  value o f  a g r i c u l t u r a l  d c m e s t i c  produc- 
tion: One i n d i c a t o r  t o  m e a s u r e  n a t i o n a l  c o m m i t m e n t  t o  r e s e a -  
rch i s  t o  e v a l u a t e  t h e  a g g r e g a t e  e x p e n d i t u r e  o n  r e s e a r c h  a s  
a  per c e n t  o f  t o t a l  v a l u e  o f  a g r i c u l t u r a l  production. F o r  
s o m e  c o u n t r i e s  l i k e  E g y p t ,  J o r d a n ,  T u n i s i a  and M o r o c c o ,  
t o t a l  e x p e n d i t u r e  o f  a g r i c u l t u r a l  r e s e a r c h  in i n s t i t u t i o n s  
under m i n i s t r i e s  w e r e  o b t a i n e d  a s  a c t u a l  figures. In o t h e r  
c o u n t r i e ~ ~ e s t i m a t e s  w e r e  m a d e  from a v a i l a b l e  i n f o r m a t i o n  
on m a n p o w e r ,  s a l a r y  s t r u c t u r e ,  o p e r a t i o n a l  c o s t s  and other 
e x p e n s e s .  The value o f  a g r i c u l t u r a l  p r o d u c t i o n  w a s  c a l c u l a -  
ted from i n f o r m a t i o n  on value o f  g r o s s  d o m e s t i c  p r o d u c t i o n  
and t h e  s h a r e  o f  a g r i u l t u r e  in that value. The p i c t u r e  for 
s e l e c t e d  A r a b  c o u n t r i e s  i s  a s  follows: 
C o u n t r y  
- 
1.Value o f  g r o s s  agric. 2.Total a g r i c u l -  P e r  c e n t  
d o m e s t i c  p r o d u c t i o n  t u r a l  e x p e n d i t u r e  2  t o  1 
i n  1 9 8 4  (mills.US$) (mills.USG) 
3 0 4  1  3.0 0.10 
601 2  36.0 0.60 
4 6 8 8  16.0 0.34 
2 7 4  1 .O 0.36- 
C o n t .  
- M o r o c c o  4 2 5 6  7 . 0  0 . 1 6  
- S u d a n  2 2 2 0  8 . 0  0 . 3 6  
- S y r i a  31  8 6  5 . 0  0 . 1 5  
- T u n i s i a  1 0 4 1  5 . 0  0 . 4 8  
-Yemen A R .  7 0 5  1 . 5  0 . 2 1  
. . 
The a b o v e  f i g u r e s  o f  a g g r e g a t e  e x p e n d i t u r e  do  n o t  i n c l u d e  e x p e n d i t u r e  
o f  a g r i c u l t u r a l  r e s e a r c h  i n  u n i v e r s i t i e s .  I n  m o s t  c o u n t r i e s , t h e  e x p e n -  
d i t u r e  d o e s  n o t  m a t c h  t h a t  i n  m i n i s t r i e s .  I n  l o o k i n g  a t  r a t l o  o f  e x p e n -  
d i t u r e  t o  v a l u e  o f  d o m e s t i c  a g r i c u l t u r a l  p r o d u c t i o n ,  - n o n e  o f  t h e  c o u n -  
t r i e s  e x c e e d s o n e  h a l f  p e r  c e n t  e x c e p t  E g y p t .  T h i s . l e v e 1  o f  e x p e n d i t u r e  
i s  v e r y  l o w  b y  a n y  s t a n d a r d .  I f  A r a b  c o u n t r i e s  o p t  t o  s p e n d  o n  a g r i c u l -  
t u r a l  r e s e a r c h  a v a l u e  o f  one  p e r  c e n t ,  t h e y  h a v e  t o  d o u b l e  o r  t r i p l e  
t h e i r  p r e s e n t  l e v e l  o f  e x p e n d i t u r e .  
Manpower in universities: The f a c u l t i e s  o f  agriculture and 
vetrinery m e d i c i n e  i n  Arab u n i v e r s i t i e s  employ t h e  majority 
o f  m a n p o w e r  with higher qualifications. The d i s t r i b u t i o n  o f  
s u c h  m a n p o w e r  by country i s  g i v e n  in Table (13 1. The following 
i s  a  c o m p a r i s o n  o f a g g r e g a t e  f i g u r e s  o f  m a n p o w e r  working in 
u n i v e r s i t i e s  end o u t s i d e  universities: 
. . M a n p o w e r  i n  a g r i c u l t u r a l  education 
and research 
U n i v e r s i t i e s  Research i n s t i t u t i o n  
o u t s i d e  university 
Ph.D MSc. . Total --- -- Ph.D MSc. Total - 
-Egypt 2 4 6 6  1 3 1 0  3 7 7 6  1 3 1 8  1 3 1 6  2 6 3 4  
-All o t h e r -  A r a b  
- C o u n t r i e s  1 4 6 2  9 0 7  2 3 6 9  4 8 5  8 4 1  1 3 2 6  
Total 3 9 2 8  2 2 1 7  6 1 4 5  . 1 0 0 3  2 1  57 3 9 6 0  
Egypt a l o n e  e m p l o y s  6 3  per cent o f  manpower qualif-ied to t h e  Ph.D 
l e v e 1 , a n d  5 9  per cent of t h e  MSc. l e v e l  o f  all Arab universities. 
When c o m p a r i n g  manpower in u n i v e r s i t i e s  with outside institutions, 
the u n i v e r s i t i e s  employ more than d o u b l e  t h e  number of Ph.D,and 
about t h e  s a m e  number o f  MSc. holders. 
In a s s e s s i n g  the s i t u a t i o n  c o n c e r n i n g  t h e  manpower in u n i v e r s i t i e s ,  
the f o l l o w i n g  p o i n t s  may be made: 
a- The u n i v e r s i t i e s  will c o n t i n u e  t o  attract a  larger number o f  
Ph.D h o l d e r s  e s p e c i a l l y  i n  c o u n t r i e s  where t e r m s  o f  employment 
a r e  m o r e  a t t r a c t i v e .  In most A r a b  countries, faculties o f  
a g r i c u l t u r e  are i n  t h e  f o r m a t i v e  s t a g e s  and will need larger 
n u m b e r s  o f  staff. This s i t u a t i o n  i s  t r u e  i n  the newely-estab- 
l i s h e d  f a c u l t i e s  o f  a g r i c u l t u r e  i n  Algeria, Jordan, Oman, 
S a u d i  Arabia, S o m a l i a ,  S y r i a ,  UA.Emirates, and Y e m e n  AR. U n d e r  
t h e s e  c i r c u m s t a n c e s ,  m o r e . e f f o r t s  s h o u l d  be devoted to i n v o l v e  
t h i s  m a n p o w e r  i n  n a t i o n a l  r e s e a r c h  effort. 
b- At present, most of the time o f  staff members in universities 
i s  occupied with teaching. However, two points must be stres- 
sed regarding the potential o f  utilizing such manpower in 
research. These are: 
- All staff members are required to carry out research for 
promotion.' In this context, the possibility o f  channelling 
research efforts into the national plan hss great potential. 
- Hore universities are starting post graduate programs. Such 
development presents an excellent opportunity for utilizing 
research of graduate stbdents in the national plan. 
c- Vehicles, to involve staff working in universities in the national 
effort o f  agricultural research,must be sought and promoted. 
Among such vehicles are: 
- The formation o f  national teams to carry out priorities,should 
be organized in well-formulated national programs. 
- Staff members should be attracted to spend their sabatlcal 
years inside the couniry,or in other Arab countries. The 
sabatical year will be an opportunity to involve staff members 
in research being carried out in national institutions outside 
universities,and thus establishing linkages that may develop 
into more continuous relationship. 
Table(l3) Number , l e v e l  o f  qualification and nationality o f  manpower 
working in faculties of agriculture and veterinary sciences 
in Arab countries (1985). 
Country Ph.D holders 
N A F  Total 
M S c  holders Total 
N A F Total P h - D  & 
7- - MSc. 
7 4  2 14 90 1 3 0  
-Yemen AR. 3  2  - 5 1 - - 1  6  
-Yemen Dem. 2 0  2  - 2  2  1 7  1  - 1 8  4 0  
Grand totals 3 3 3 4  1 0 3  9 1  3 8 2 8  2 1 0 5  7 1  5 1  2 2 1 7  6 0 4  5  
-Egypt 2 4 6 6  1 3 1 0  
-All other Arab 
c o ~ ~ n t r i e s  1 1 6 2  9  0 7  
A b b r e v i a t i o n s : - N : N a t i o n a l s ,  A: Arabs, F:Foriegners. 
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3. Physical Facilities of Agricultural Research 
There are two main features that have been found to be common 
among agricultural research facilities in Arab countries. The 
first being that the laboratories and central facilities are 
concentrated in headquarters o f  research institutions. Usually, 
the headquarters also house the largest number of qualified 
researchers. The second feature i s  the large number of experiment- 
al stations that are claimed to be under headquarter administra- 
tion. Review of such facilities revealed the following: 
3.1 Weakness o f  infrastructure1 facilities in stations: In 
countries that include Egypt, Iraq, Morocco, Syria and . 
Tunisia, stations outside headquarters are usually under- 
staffed, have inadequate research laboratories, and suffer 
from general support facilities. 
3.2 The stations are too many to be properly.maintained and 
operated with the allocated funds. Some of the stations may 
be needed to cover an agro-climatic area, but some may no 
longer be needed. Some of the new irrigation schemes in 
Algeria, Jordan, Sudan and Syria, do not have experimental 
stations to serve them. What is needed is to review geogra- 
phic distribution of existingstations with the objective of 
perhaps: 
- strengthening some; 
- closing down some; 
- and establishing new ones in the light o f  recent 
developments. 
-80- 
R e v i e w s  c a r r i e d  out in a  n u m b e r  o f  c o u n t r i e s  in the last t e n  
y e a r s  s u g g e s t e d  t h e  following measures: 
a -  T h e  e s t a b l i s h m e n t  o f  t w o  n e w  s t a t i o n s  i n  S u d a n ;  o n e  in t h e w e s t ,  
and t h e  o t h e r  in Rahd i r r i g a t i o n . s c h e m e .  M e a s u r e s  a l s o  
s u g g e s t e d  t o  d e c r e a s e  t h e  n u m b e r  o f  r e s e a r c h e r s  i n  Wad M e d a n i ,  
a n  e x p e r i m e n t a l  s t a t i o n  n e x t  t o  t h e  G a z i r a  scheme. 
b- I n  T u n i s i a ,  t h e r e  a r e  at p r e s e n t  t w e n t y  t h r e e  e x p e r i m e n t a l  
s t a t i o n s  d i s t r i b u t e d  a l l  o v e r  t h e  c o u n t r y .  R e c e n t  r e v i e w s  
s u g g e s t e d  t h e  r e o r g a n i z a t i o n  o f  t h e s e  s t a t i o n s  u n d e r  s i x  m a j o r  
c e n t e r s ,  a n d  s t r e n g t h e n i n g  t h e  f a c i l i t i e s  i n  t h e s e  s i x  n e w  
c e n t e r s  i n  o r d e r  t o  o p e r a t e  properly. 
c- In M o r o c c o ,  a  s i t u a t i o n  w a s  found t o  e x i s t  that was s i m i l a r  
t o  Tunisia. The m e a s u r e  s u g g e s t e d  w a s  t h e  s t r e n g t h e n i n g  o f o n l y  
t w e l v e  s t a t i o n s  t h a t  s e r v e  major a g r i c u l t u r a l  regions. 
d- In E g y p t ,  a  deputy d i r e c t o r  for e x p e r i m e n t a l  s t a t i o n s  w a s  
s u g g e s t e d  i n  a  m o v e  t h a t  r e f l e c t s  t h e  n e w  policy to s t r e n g t h e n  
r e g i o n a l  w o r k .  
e- I n  J o r d a n ,  four n e w  c e n t e r s  o f  t e c h n o l o g y  t r a n s f e r  in rainfed 
a r e a s  w e r e  s u g g e s t e d  i n  a  m o v e  t o  c r e a t e  a  b a l a n c e  in r e s o u r c e  
a l l o c a t i o n  b e t w e e n  i r r i g a t e d  and r a i n f e d  r e g i o n s  in the c o u n t r y .  
4. R e s e a r c h  P r o g r a m m i n g  
T h e  o r g a n i z a t i o n  o f  r e s e a r c h  prcgrarns a r e  p e r h a p s  t h e  most importa- 
n t  e l e m e n t  o f  t h e  r e s e a r c h  s y s t e m  in A r a b  c o u n t r i e s .  Over t h e  y e a r s ,  
t h e  e l e m e n t  r e c e i v e d  g r e a t e r a t t e n t i o n  b o t h  from d o n o r  a g e n c i e s  and 
n a t i o n a l  l e a d e r s .  C o n s i d e r i n g  t h e  l i m i t e d  r e s o u r c e s  in both man- 
p o w e r  a n d  o p e r a t i o n a l  f u n d s ,  it w a s  c o n c l u d e d  that t h e  o r g a n i z a t i o n  
o f  r e s e a r c h  p r o g r a m s  s h o u l d  be i m p r o v e d  a l o n g  t h e  following c r i t e r i a :  
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a -  C o n s i s t e n c y , b e t w e e n  r e s e a r c h  p r o g r a m s  e n d  n a t i o n a l  d e v e l o p -  
m e n t  n e e d s , s h o u l d  b e  i n c r e a s e d  a n d  s t r e n g t h e n e d .  
b -  R e s e a r c h  p r o g r a m s  s h o u l d  b e  f o r m u l a t e d  a l o n g  t h e  l i n e s  o f  
n a t i o n a l  p r i o r i t i e s  d e c i d e d  u p o n  b y  r e s e a r c h  l e a d e r s , f a r m e r  
l e a d e r s ,  d e c i s i o n - m a k e r s  i n  t h e  p l a n n i n g  a g e n c i e s ,  a n d  o t h e r  
c o n c e r n e d  p a r t i e s  e s p e c i a l l y  r e c i p i e n t s  o f  r e s e a r c h  r e s u l t s  
- - o t h e r  t h e n  f a r m e r s .  
c -  R e s e a r c h  s h o u l d  b e  o r g a n i z e d  i n  t h e  f o r m  o f  n a t i o n a l  p r o g r a m s ,  
e a c h  c o n c e r n e d  w i t h  e p r i o r i t y  a r e a  i d e n t i f i e d  i n  t h e n a t i o n a l  
p l a n .  P r o j e c t s  i d e n t i f i e d  w i t h  i n d i v i d u a l  r e s e a r c h e r s  s h o u l d  
h e n c e  b e  a v o i d e d ' o r '  m i n i m i z e d .  
d -  Human,  p h y s i c a l  a n d  f i n a n c i a l  r e s o u r c e s  f r o m  i n s i d e  a n d  o u t -  
s i d e , s h o u l d  b e  o p t i m i z e d  t o  a t t a i n . m a x i m u m  e f f i c i e n c y  i n  
a t t a i n i n g  o b j e c t i v e s .  
e -  P r c g r a m s  o f  r e s e a r c h  s h o u l d  b e  e v a l u a t e d  p e r i o d i c a l l y  t o  
s c r e e n  o u t  n o n - p r o d u c t i v e  a n d  n o n - r e l e v a n t  o n e s , a n d  i n c r e a s e  
c o n s i s t e n c y  b e t w e e n  e x i s t i n g  a n d  f u t u r e  n e e d s  o f  t h e  c o u n t r y  
a n d  r e s e t i r c h  p r o g r a m s .  
f -  O r i e n t a t i o n  o f  r e s e a r c h  s h o u l d  b e  o r i e n t e d  m o r e  t o w a r d  comrno- 
d i t ) , ,  r a t h e r  t h a n  c l a s s i c a l  d i s c i p l i n e s .  
H a v i n g  s a i d  t h e  a b o v e ,  we may p r o c e e d  t o  c o n s i d e r  s o m e  o f  t h e  m o r e  
r e c e n t  d e v e l o p m e n t s  i n  t h i s  a r e a .  W e ' l l  p r e s e n t  t h e  i n f o r m a t i o n  u n d e r  
t h e  f o l l o w i n g  t o p i c s : " n a t i o n a l  p l a n s  o f  r e s e a r c h " ,  a n d  " n u m b e r  o f  p r o -  
j e c t s  i n  e x i s t i n g  p r o g r a m s " .  
4 . 1  Of a l l  Arab  c o u n t r i e s ,  o n l y  E g y p t  h a s  a n n o u n c e d  a  f i v e - y e a r  
p l a n  o f  a g r i c u l t u r a l  r e s e a r c h .  T h e  p l a n  ( 1 9 8 2 - 8 7 )  was i n i t i a -  
t e d  by t h e  A g r i c u l t u r a l  R e s e a r c h  C e n t e r , b u t  i n c l u d e d  p r o j e c t s  
i n  which  f a c u l t i e s  o f  a g r i c u l t u r e ,  t h e  N a t i o n a l  R e s e a r c h  C e n t e r  
a n d  o t h e r  c e n t e r s  o f  r e s e a r c h  i n  t h e  g o v e r n m e n t  w e r e  c i t e d  a s  
p a r t i c i p a n t s ;  I t  was o r g a n i z e d  a l o n g  s i x t e e n  m a j o r  a r e a s  o f  
r e s e a r c h  t h a t  i n c l u d e d t e n m a j o r  n a t i o n a l  p r o g r a m s ,  e a c h  d i r e c -  
t e d  t o  i m p r o v e  t h e  p r o d u c t i v i t y  o f  a  m a j o r  f o o d  commodi ty .The  
o t h e r  s i x  a r e a s  w e r e  d i s c i p l i n a r y  p r o g r a m s  t h a t  c u t  a c r o s s  a l l  
. m a j o r  f o o d  c o m m o d i t i e s .  
I n  r e v i e w i n g  t h e - p l a n  o n e  comes  o u t  w i t h  t h e  f o l l o w i n g :  - 
a -  The p l a n ' i n c l u d e d  a  l a r g e  number  o f  p r o j e c t s .  Each m a j o r  a r e a  
was s u b d i v i d e d  in t .0  5 t o  21 p r o j e c t s , a n d  e a c h  p r o j e c t  i s  f u r -  
t h e r  s u b - d i v i d e d  i n t o  4 t o  22  t o p i c s  f o r  r e s e a r c h .  The t o t a l  
number 0.f r e s e a r c h  p r o j e c t s  i n  t h e  p l a n  e x c e e d e d  2 0 0 , a n d  t h e  
t o p i c s  i d e n t i f i e d  f o r  r e s e a r c h  e x c e e d e d  1500  o n e s .  
b -  The r e v i e w e r  o f  t h e  p l a n  comes  o u t  w i t h  t h e  i m p r e s s i o n  t h a t  
many o l d  f r a g m e n t e d  t o p i c s  a d o p t e d  b y  r e s e a r c h e r s  p e r s i s t e d  
i n  t h e  p l a n , i n s p i t e  o f  c l a s s i f y i n g  s u c h  t o p i c s  u n d e r  m a j o r  
n a t i o n a l  p r o g r a m .  
c -  A l t h o u g h  t h e  o r i e n t a t i o n  o f  t h e  p l a n  was c o m m o d i t i e s  l i k e  
w h e a t ,  c o t t o n ,  m a i z e  and r i c e ,  a l l  t o p i c s  o f  r e s e a r c h  u n d e r  
d i s c i p l i n e s  l i k e  p l a n t  p a t h o l o g y ,  s o i l s ,  e n t o m o l o g y  w e r e  n o t  
i n t e g r a t e d  u n d e r  t h e  c o m m o d i t y .  The p l a n  a s  a  v e h i c l e  f o r  
r e o r g a n i z a t i o n  o f  r e s e a r c h  p r o g r a m ,  was n o t  a p p a r e n t l y  s t r o ' n g  
e n o u g h  t o  d i s s o l v e  s t r u c t u r a l  o r  a d m i n i s t r a t i v e  b a r r i e r s  o f  
i n s t i t u t e s .  S e v e r a l  i n s t i t u t e s  w e r e  e s t a b l i s h e d  a l o n g  d i s -  
c i p l i n a r y  l i n e s , a n d  h e n c e  t h e  a d m i n i s t r a t i v e  s t r u c t u r e s  
p e r s i s t e d  a l l  a l o n g .  
d- T h e  p l a n  d i d  not h a v e  t h e  most s i g n i f i c a n t  element, w h i c h  
i s  the r e s o u r c e s  n e e d e d  for i m p l e m e n t i n g  e a c h  project. The 
r e s o u r c e s  n e e d e d  t o  i m p l e m e n t  m o r e  t h a n  1 5 0 0  t o p i c s  o f  
r e s e a r c h  a p p e a r e d  to be b e y o n d  t h e  a v a i l a b l e  ones,.especia- 
lly in t e r m s  o f  o p e r a t i o n a l  funds. M a n y  o f  t h e  t o p i c s  w e r e  
l i s t i n g s  o f  a c t i v i t i e s  t h a t  r e s e a r c h e r s  found necessary,with- 
out s u b j e c t i n g  them e i t h e r  t o  p r i o r i t y  s e t t i n g s  or t o  a  
- . c r i t e r i o n  o f  possibility o f  i m p l e m e n t a t i o n .  
e- A n o t h e r  s i g n i f i c a n t  w e a k n e s s  o f  t h e  p l a n  w a s  t h e  a b s e n c e  of 
m o n i t o r i n g  a n d  e v a l u a t i o n  u n i t  t o  e n s u r e  i m p l e m e n t a t i o n  a n d  
t o  r e v i e w  s t a g e s  o f  t a r g e t  r e a l i z a t i o n .  
T h e  f e a t u r e s  o f  r e s e a r c h  b r o g r a m m i n g  a s  t h e y  w e r e  s u m m a r i z e d  h e r e a b o v e  
a r e  n o t  u n i q u e  t o  Egypt. The s i t u a t i o n  in o t h e r  c o u n t r i e s  a s  will be 
.shown l a t e r  i s  s i m i l a r ,  i f  not w o r s e .  
4.2 . .In 1 9 8 5 ,  I r a q  d e c i d e d  t o  o r g a n i z e  r e s e a r c h  a c t i ~ i t i e s i n  all f i e l d s  
i n c l u d i n g  a g r i c u l t u r e .  S t e p s  t o  f o r m u l a t e  a  n a t i o n a l  r e s e a r c h  p l a n  
w e r e  taken. S t a f f  i n  u n i v e r s i t i e s ,  a g r i c u l t u r a l  r e s e a r c h  c e n t e r s ,  
in both t h e  m i n i s t r i e s  and t h e  R e s e a r c h  C o u n c i 1 , w e r e  invited t o  
submit p r o p o s b l s  for research. A g a i n  h e r e ,  a  l a r g e  n u m b e r  of 
r e s e a r c h  p r o j e c t s  w e r e  s u b m i t t e d  r e a c h i n g  o v e r  1 5 0  p r o j e c t s  
w i t h  more t h a n  6 0 0  titles. In M o r o c c o ,  W o r l d  Bank o f f i c i a l s  i n  
t h e  early e i g h t i e s ,  had great d i f f i c u l t i e s  t o  c o n v i n c e  l e a d e r s  of 
a g r i c u l t u r a l  r e s e a r c h  t o  f o c u s  t h e i r  r e s e a r c h  e f f o r t  i n t o  a  s m a l l  
n u m b e r  o f  n a t i o n a l  programs. The M o r o c c o a n  l e a d e r s  s u g g e s t e d  3 5  
programs,,hlhile W o r l d  Bank t h o u g h t  t h a t  t h e  n u m b e r  o f  1 2  p r o g r a m s  
w a s  m o r e  c o n s i s t e n t  w i t h  t h e  r e s o u r c e s  a v a i l a b l e .  The d i a l o g u e  
went on w h e n  M o r o c c o  was n e g o t i a t i n g  a  N o r l d  Bank loan t o  s u p p -  
ort a g r i c u l t u r a l  r e s e a r c h  i n  t h e  c o u n t r y .  I n  T u n i s i a ,  the n u m b e r  
o f  r e s e a r c h  t o p i c s  reported i n  t h e  p e r i o d i c a l  p u b l i c a t i o n  o f  
c u r r e n t  r e s e a r c h  i s s u e d  by t h e  N a t i o n a l  D o c u m e n t a t i o n  C e n t e r  for 
A g r i c u l t u r e  i n  1 9 8 3  c a m e  t o  2 4 2  r e s e a r c h  t i t l e s .  T h e  only t i m e  
S u d a n  p u b l i s h e d  a  r e c o r d  o f  r e s e a r c h  t i t l e s  w a s  i n  1981,and t h e  
n u m b e r  c a m e  t h e n  t o  m o r e  t h a n  420. I n  c o n c l u s i o n ,  t h e  n u m b e r  o f  
r e s e a r c h  t i t l e s  a r e  far t o o  m a n y  t o  be i m p l e m e n t e d  by a v a i l a l b e  
r e s o u r c e s  i n  a  s a t i s f a c t o r y  manner. T h i s  i s  an a r e a  o f  r e s e a r c h  
m a n a g e m e n t  that w a r r a n t s  i m m e d i a t e  review. It inc1udes:research 
p l a n n i n g  i n c l u d i n g  p r i o r i t y  d e t e r m i n a t i o n  b a s e d  on defined c r i t e r -  
ia, o p t i m i z a t i o n  o f  r e s o u r c e  a l l o c a t i o n ,  m o n i t o r i n g  o f  r e s e a r c h  
i m p l e m e n t a t i o n  a n d  e v a l u a t i o n  o f  r e s e a r c h  p e r f o r m a n c e .  
5. Linkages: 
. . 
T h e  t e r m  l i n k a g e s  -is u s e d  'here t o  i n c l u d e  a l l  k i n d s  o f  r e l a t i o n -  
s h i p s  a m o n g  r e s e a r c h  systems. T h e  r e l a t i o n s h i p  may be t h r o u g h  
c o o p e r a t i v e  p r o g r a m ,  m e m b e r s h i p  i n  a r e g i o n a l  n e t w o r k , o r  p a r t i c i p a -  
t i o n  i n  a r.egiona1 or a n  i n t e r n a t i o n a l  c e n t e r .  It may be o n  a 
bilatera-1, r e g i o n a l  o r  a n  i n t e r n a t i o n a l  level. I f  l i n k a g e s  a r e  
- 
i m p o r t a n t  i n  a n y  g e o g r a p h i c  a r e a  o f  t h e  w o r l d ,  they a r e  o f  s p e c i a l  
i m p o r t a n c e  i n  t h e  Arab r e g i o n ,  w h e r e  m o s t  o f  t h e  c o u n t r i e s  a r e  
small. Many o f  t h e  p r o b l e m s  facing t h e s e  c o u n t r i e s  are common,but 
most i m p o r t a n t l y  t.ha r e s e a r c h  s y s t e m s  h a v e  d e v e l o p e d  t o  a star;e 
w h e r e  l i n k a g e s  may become c r u c i a l  to t h e  s u c c e s s  o f  r e s e a r c h  
e f f o r t s  ir~ t h e  m a j o r i t y  o f  t h e  c o u n t r i e s .  A t  p r esent, o n e  d o e s  n o t  
n e e d  to b u i l d  a c a s e  for t h e  i m p o r t a n c e  o f  establishing s u c h  
l i n k a g e s  a m o n g  r e s e a r c h  s y s t e m s .  What i s  n e e d e d ,  however, i s  t o  
i d e n t i f y  v e h i c l e s  or i n s t r u m e n t s  for c o o p e r a t i o n .  
5.1 S u r v e y  o f  e x i s t i n g  l i n k a g e s :  
5.1.1 B i l a t e r a l  l i n k a g e s :  T r a d i t i o n a l l y ,  b i l a t e r a l  r e l a t i o n s h i p s  h a v e  
b e e n  d e v e l o p e d  b e t w e e n  o n e  Arab c o u n t r y  a n d  a n o t h e r ,  or o n e  or m o r e  
o f  t h e  d e v e l o p e d  c o u n t r i e s .  Most o f  t h e  k n o w n  r e l a t i o n s h i p s  c o m e  a s  
a r e s u l t  o f  a t e c h n i c a l  a s s i s t a n c e  p r o g r a m .  T h e  relationship h a s  
b e e n  m o r e  o r  l e s s  a one-way s t r e e t , t h r o u g h  w h i c h  a d e v e l o p e d  countr! 
w i l l  o f f e r  a t e c h n i c a l  a s s i s t a n c e  t o  s t r e n g t h e n  t h e  national resear. 
c h  system. T h e  c o m p o n e n t s  w i l l  b e  e i t h e r  o n e  o r  a c o m b i n a t i o n  o f  
t r a i n i n g  o f  n a t i o n a l s  i n  t h e  i n s t i t u t i o n s  o f  t h e  d e v e l o p e d  c o u n t r y ,  
t h e  p l a c e m e n t  o f  e x p e r t s  i n  t h e  A r a b  c o u n t r y  for various p e r i o d s  
o f  t i m e ,  a n d  t h e  s u p p l y  o f  e q u i p m e n t s a n d  o t h e r  h a r d w a r e  n e e d e d  f o r  
research. A l l  t e c h n i c a l  a s s i s t a n c e  p r o g r a m s  o f  t h e  United States, 
West G e r m a n y ,  U n i t e d  Kingdom a n d  F r a n c e  w e r e  o f  t h i s  type. 
U n f o r t u n a t e l y ,  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  n a t i o n a l  s y s t e m  in 
any o n e  A r a b  c o u n t r y  and t h o s e  r e p r e s e n t i n g  t h e  develop-ing count- 
ry will t e r m i n a t e  w h e n  the t e c h n i c a l  a s s i s t a n c e  program c o m e s  t o  
a n  end. It i s  n o t  t h e  o b j e c t i v e  o f  t h i s  p r e s e n t a t i o n  t o  e v a l u a t e  
a l l  o f  s u c h  t e c h n i c a l  a s s i s t a n c e  programs.However, t h e  t i m e  may 
h a v e  c o m e  i n  many c o u n t r i e s  t o  build i n  t h e s e  p r o j e c t s  a n  element 
o f  c o n t i n u i t y  b e t w e e n  t h e  t w o  p a r t i e s , t h r o u g h  w h i c h  a m o r e  l a s t i n g  
r e l a t i o n s h i p  may b e  developed. 
B i l a t e r a l  r e l a t i o n s h i p s  d e v e l o p e d  a t  t h e  i n i t i a t i v e  o f  Arab count- 
r i e s  t h e m s e l v e s  a r e  very w e a k  and h a r d l y  exist. T h e r e  a r e  s o m e  
c o o p e r a t i v e  p r o g r a m s  among g r o u p s  o f  A r a b  c o u n t r i e s  that h a v e  been 
s u p p o r t e d  by o u t s i d e  a g e n c i e s  l i k e  I C A R D A ,  and t h e s e  will b e  discus- 
sed hereafter. All p r e v i o u s  a t t e m p t s  t o  build b i l a t e r a l - r e s e a r c h  
r e l a t i o n s h i p s  h a v e  not m a t e r i a l i z e d  i n  a n y  l a s t i n g  form o f  c o o p e r a -  
t i v e  programs. I n  t h e  c o m i n g  five y e a r s ,  S y r i a ' a n d  J o r d a n  will 
c o o p e r a t e  in a c o o p e r a t i v e  program t h a t  h a s  a smal! element o f  . 
r e s e a r c h .  The o b j e c t i v e s  of t h e  p r o g r a m  i n c l u d e  pilot p r o j e c t s  t o  
utilize r a l n  and underground water i n  the Harnad Basin and t o  develor 
grazing c a p a c i t y  o f  the region. The p r o g r a m  will be s u p p o r t e d - b y  
t h e  Arab F u n d .  
5 . 1 . 2  Regional c e n t e r s  and networks: 
T h e  only A r a b  regional research c e n t e r  that h a s  been e s t a b l i s h e d  
i s  A C S A D  ( t h e  Arab C e n t e r  for S t u d i e s  o f  Arid Z o n e s  and Dry Lands). 
A C S A D  i s  a n  i n s t i t u t i o n  e s t a b l i s h e d  i n  1 9 7 2  under t h e  Arab L e a g u e ,  
a n d  has been m a n d a t e d  t o  work o n  t h e  d e v e l o p m e n t  o f  t h e  arid a n d  
semi-arid regions. W i t h  its h e a d q u a r t e r s  i n  S y r i a ,  ACSAD i s  an 
i n t e r g o v e r n m e n t a l  i n s t i t u t i o n  r u n  by a b o a r d  o f  d i r e c t o r s  r e p r e -  
s e n t i n g  a l l  m e m b e r  cobntries. E x c e p t  for S o m a l i a  and Djibouti,all 
A r a b  c o u n t r i e s  a r e  party t o  ACSAD. A s  a r e g i o n a l  center, A C S A D  
r e p r e s e n t s  a n  e x p e r i m e n t  i n  c o o p e r a t i v e  e f f o r t , a n d  must be e v a l u a t -  
e d  w i t h  t h e  v i e w  o f  i d e n t i f y i n g  s t r e n g t h s  a n d  w e a k n e s s e s  o f  i t s  
work. It e m p l o y s  a limited c a d r e  o f  r e s e a r c h e r  w h o  implement t w o  
m a j o r  p r o g r a m s ,  o n e  i n  a n i m a l  a n d  t h e  o t h e r  i n  plant production. 
. . 
<.:. 
Most of ACSAD'S experimental work i s  concentrated in Syria, 
but in recent years it has established links with other Arab 
countries. The program of ACSAD i s  approved by the board of 
directors,but has limited impact in Arab countries because o f  
the limited financial resources. 
The other more recent development is the initiative which the 
Near East Bureau o f  USAID has taken to establish a regional 
network for rainfed areas. This network which is called RAIN 
(Rainfed Agricultural Information Network), i s  still in its 
formative stages and has not taken its final shape,both organiza- 
tionally and operationally. 
The third body that has regional activities in research coopera- 
tion i s  t h e  Union o f  Arab Scientific Research Councils (UNION). 
Established in 1978 in Baghdad-Iraq, the UNION promotes and 
supports research activities among Arab researchers in all fields 
with a priority in agriculture. The role o f  the UNION in support- 
. i n g  research has thus far been limited because of its limited 
funds. 
5 . 1 . 3  Linkages with international research centers: 
Arab national systems of research have strong relationship with 
a number o f  international agricultural research centers. The 
strongest relationships are with ICARDA (International Center for 
Agricultural Research in Dry Areas). Through its core program, 
and through t h e  support of a third donor party, ICARDA has been 
able to establish a number o f  cooperative projects in the region. 
Notable among these projects are the faba bean in the Nile Valley, 
the legume program and the cereal program. The faba bean project 
is supported by an ICARDA/IFAD fund, and is implemented cooperat- 
ively by t e a m s  of researchers from ICARDA,Egypt and Sudan. The 
project i s  a good example of cooperative work between two Arab 
countries that w a s  formulated, implemented, coordinated and 
supported by third parties. 
The legume project is also coordinated by ICARDA and supported 
by IDRC. It i s  implemented in Syria, Jordan, Tunisia and Morocco. 
The cereal project is supported by the core budget of ICARDA,but 
has some supported elements in Jordan, Tunisia and Morocco. 
The program has several elements, which include variety trials, 
exchange of information on all aspects of barley and wheat 
research, and regional workshops of researchers to discuss end 
exchange experiences. 
Some Arab countries like Sudan, Yemen A R  and Egypt have relation- 
- - 
ships with ICRISAT,mainly in the field of sorghum research . The 
Potato International ~ e s e a r c h  Center (CIP) has a regional office 
in Cairo. Previousdly and especially before ICARDA took the 
regional mandate of wheat improvement in the Middle Eest,CIMMYT 
in Mexico had strong relationships with countries like Tunisia, 
Morocco, Jordan and Egypt. - 
5.2 Potentials of research linkages in the Arab region:Experience has 
proven that well-formulated projects with inputs from a third 
party are the most successful. Many Arab countries have developed 
their nations1 base in research,but thus far, have been unable to 
optimize their capacities in regional cooperative programs. 
Although cereals and legumes are well covered by the multidimen- 
sionsl seriice rcle of I C A R D A ,  other important areas need to be 
addressed through cooperative programs. The folloeing are but feu 
examples of the common problems: 
a- The development of management programs to range lands includ- 
ing the use of solar energy. 
b- The study of sand dunes movement and the development of projects 
to control desertification. 
c- The control o f  virus diseases that travel through borders 
like those of vegetables and fruit trees. 
d- The development of water management programs for irrigated 
areas,especially those in arid climates. 
e- The d e v e l o p m e n t  o f  regional study p r o g r a m s  and information 
n e t w o r k s  in f i e l d s  like: food imports, t h e  introduction o f  
n e w  s p e c i e s  into arid climates, t h e  u s e  o f  recycled water 
for plant production, inland f i s h  c u l t u r e ,  water management 
t e c h n i q u e s ,  s o i l  management, plant d i s e a s e  outbreaks,sheep 
- - . breeding, a n d  e n v i r o n m e n t s  that p r o m o t e  better income for 
. . 
farmers,as well a s  a d o p t i o n  o f  technology. 
6. Ou t s i d e  S u p p o r t  t o  Agricultural R e s e a r c h  
The c o u n t r i e s  o f  t h e  r e g i o n  a r e  d i v i d e d  i n t o  t w o  c a t e g o r i e s  with 
regard t o  s o u r c e s  o f  s u p p o r t  t o  t h e i r  a g r i c u l t u r a l  research 
activities. T h e  c o u n t r i e s  i n  t h e  first category h a v e  managed s o  
. -  far,to s u p p o r t  r e s e a r c h  a c t i v i t i e s  from t h e i r  o w n  national r e s o u r  
.ces. T h e s e  c o u n t r i e s  i n c l u d e  Iraq, Libya, Algeria, Saudi Arabia, 
K u w a i t ,  Q a t a r ,  U.A E m i r a t e s  and Oman. The second category i n c l u d e  
c o u n t r i e s  that s o u g h t , o v e r  t h e  y e a r s , o u t s i d e  support from v a r i o u s  
donor or d e v e l o p m e n t a l  agencies. T h e s e  a r e  Egypt, Jordan, T u n i s i a  
M o r o c c o ,  Y e m e n  A.R., S o m a l i a ,  Yemen D e m o c r a t i c ,  .Mauritania,Syria 
and Lebanon. 
The t r a d i t i o n a l  s o u r c e s  o f  o u t s i d e  support t o  agricultural resear 
c h  in the Arab r e g i o n  are: 
a- B i l a t e r a l  or national t e c h n i c a l  a s s i s t a n c e  or c o o p e r a t i o n  
agencies. T h e s e  include: 
- U S A I D  ( U n i t e d  S t a t e s  Agency for International Development). 
- ODM ( O v e r s e a s  D e v e l o p m e n t  M i n i ~ t r y ~ p r e v i o u s e l y  ODA) o f  t h e  
U n i t e d  Kingdom. 
- B M Z  ( F e d e r a l  Ministry for E c o n o m i c  C o o p e r a t i o n )  o f  West 
Germany. 
- M i n i s t r y  o f  C o o p e r a t i o n  and M i n i s t r y  o f  Foriegn Affairs 
o f  France. In addition,France h a s  t w o  specialized o r g a n i z a -  
t i o n  t h a t  a r e  publicly funded a n d  carry out research o f  
i n t e r n a t i o n a l  scope. These a r e  G E R D A T  (Study and R e s e a r c h  
C r o u p  for D e v e l o p m e n t  o f  Tropical A g r i c u l t u r e )  and O R S T O M  
( O f f i c e  o f  O v e r s e a s  S c i e n t i f i c  and Technical Research). 
- CIDA ( C a n a d i a n  I n t e r n a t i o n a l  D e v e l o p m e n t  Agency). 
- ODA ( O f f i c i a l  D e v e l o p m e n t  A s s i s t a n c e )  o f  t h e  Netherlands, 
run by t h e  M i n i s t e r  for D e v e l o p m e n t  and C o o p e r a t i o n  I n  t h e  
Ministry o f  F o r i e g n  Affairs. 
- Other c o u n t r i e s  that h a v e  b e e n  i n v o l v e d  t o  a  l e s s e r  extent 
i n  t h e  A r a b  r e g i o n  i n c l u d e  S w e d e n ,  J a p a n  and Australia. 
b- M u l t i l a t e r a l  and regional o r g a n i z a t i o n s :  T h e  o n e s  that a r e  
involved i n  t h e  A r a b  region include: 
- UNDP ( U n i t e d  N a t i o n s  D e v e l o p m e n t  P r o g r a m )  
- . - F A O - ( F o o d  a n d  A g r i c u l t u r e  O r g a n i z a t i o n )  
- I F A D  ( I n t e r n a t i o n a l  F u n d  for A g r i c u l t u r a l  D e v e l o p m e n t )  
- World Bank 
- EEC ( E u r o p e a n  E c o n o m i c  Community). 
- A F E S D  ( A r a b  Fund for E c o n o m i c  and S o c i a l  Development). 
c- The t h i r d  c a t e g o r y  i n c l u d e s  p r i v a t e ,  non-profit and a u t o n o m o u s  
i n s t i t u t i o n s .  Those who h a v e  b e e n  i n v o l v e d  in providing tech- 
niczl a s s i s t a n c e  in a g r i c u l t u r a l  r e s e a r c h  include: 
- IDRC ( I n t e r n a t i o n a l  D e v e l o p m e n t  R e s e a r c h  Centre)of Canada, 
- Ford F o u n d a t i o n  o f  t h e  United S t a t e s .  
- I n  recent y e a r s ,  W.K. Kellog F o u n d a t i o n  has s h o w n  s o m e  
i n t e r e s t  in t h e  region. 
6.1 S c o p e  and s i z e  o f  o u t s i d e  s u p p o r t :  
T h e  level o f  s u p p o r t  t o  a g r i c u l t u r a l  r e s e a r c h  has been fluctuating 
o v e r  t h e  past twenty f i v e  years. It i s  not t h e  o b j e c t i v e  here t o  
s u r v e y  s u p p o r t  t o  a g r i c u l t u r a l  r e s e a r c h  g i v e n  by e a c h  agency and 
i n  every i n d i v i d u a l  country. Therefore, t h e  r e m a r k  c o n c e r n i n g  t h i s  
t o p i c  a r e  i n t e d e d  a s  guidlines, and may b e  s u m m a r i z e d  a s  follows: 
a  - T h e  l e v e l  o f  s u p p o r t  o f  c e r t a i n  agencies:Some a g e n c i e s  
p r e v i o u s e l y  k n o w n  t o  s u p p o r t  a g r i c u l t u r a l  r e s e a r c h  i n  a  m a j o r  
way, h a v e  c o n s i d e r a b l y  d e c r e a s e d  t h e i r  s u p p o r t  in t h e  last 
s e v e n  years. These i n c l u d e  U N D P ,  F A O ,  t h e  Ford F o u n d a t i o n  and 
t h e  ODM o f  G r e a t  Britain. 
b- The geographic coverage of support agencies: Some agencies have 
traditionally been committed to certain countries more than 
others in t h e  region. France, for example, have had a long history 
o f  technical support to both Tunisia and Morocco, and the United 
Kingdom to Sudan and Jordan. Only the United States has spread 
its program t o  a large number o f  countries, which are recipient. 
t o  technical assistance. The size and geographic distributio; df- 
major donor agencies may be presented i n  a table 'from a s  fo.llows: 
- 
Donor Egypt Jordan Morocco Somalia Sudan S y r i a  Tunisia Yemen Yemen 
agency - - - - -  A R D e'm . - -- 
--Arab , 
-Fund - E - - - E - - - 
-1 FAD 
-World 
Bank ( 
(loans 1 - - A C A  - - A - 
(soft 
loans 1 - - B C B - - B - 
Germany - E - - - - E - 
-Italy - - - - - - - C - 
A: Major involvement more than 5 mill.US $/year 
0: An average o f  1-2 mill.US $/year 
C: An average o f  0.5 mill.US $/year 
E: An average of 50-100 thousand US.$/year 
Note:Above information i s  based on information available to author a s  a result 
o f  recent regional survey. 
c- P r i o r i t y  g i v e n  t o  a g r i c u l t u r a l  r e s e a r c h  i n  t h e  total a s s i s t a n c e  
package:experience h a s  s h o w n  t h a t  n o  e x p l i c i t  policy e x i s t s  i n  
d e t e r m i n i n g  t h e  s h a r e  o f  a g r i c u l t u r a l  r e s e a r c h  in the total p a c k a g e  
o f  t e c h n i c a l  a s s i s t a n c e  r e c e i v e d  by any o n e  c o u n t r y .  S i n c e  most 
a g e n c i e s  a r e  m u l t i p u r p o s e ,  i n  t h e  s e n s e  t h a t  they cover s e v e r a l  s e c -  
t o r s  o f  r e c i p i e n t  c o u n t r i e s ,  t h e  c a s e  for t h e  s u p p o r t  o f  a g r i c u l -  
t u r a l  s u p p o r t  h a s  b e e n  d i s c u s s e d  e l o n g  w i t h  p r o j e c t s  o f  o t h e r  s e c -  
tors. T h e r e  i s  e v i d e n c e  that t h e  m o r e  t h e  c o u n t r y  a r t i c u l a t e s  i t s  
c a s e  i n  d e a l i n g  w i t h  donors,the m o r e  a g r i c u l t u r a l  research r e c e i v e s  
priority. T h i s  e l e m e n t  i s  o f  vitel i m p o r t a n c e  w h e n  c o n s i d e r i n g  t h e  
s t r e n g t h e n i n g  o f  t h e  c a p a c i t y  o f  c o u n t r i e s  i n  t h e  organization,plan- 
n i n g  a n d  g e t t i n g  f i n a n c i a l  s u p p o r t  t o  r e s e a r c h .  There i s  n e e d  i n  t h e  
reg-ion t o  d e v e l o p  m e t h o d o l o g i e s  and a p p r o a c h e s  t o  identify p r i o r i t i e s  
o f  r e s e a r c h ,  m a k e  a  c a s e  for t h e  s u p p o r t  o f  r e s e a r c h , a n d  f o r m u l a t e  
r e s e a r c h  p r o j e c t s  t h a t  promise t o  p r o d u c e  i m p a c t  o n  productivity. 
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1V.OPPORTUNITIES F O R  I D R C  A C T I V I T Y  I N  THE ARAB R E G I O N  
1. G e n e ral F e a t u r e s  o f  A r a b  A g r i c u l t u r a l  R e s e a r c h  S y s t e m  
The g e n e r a l  r e v i e w  p r e s e n t e d  i n  t h i s  p a p e r  s h o w e d  s e v e r a l  features 
o f  ' ~ r a b -  i e s e a r c h  s y s t e m s  t h a t  c a n  be s u m m a r i z e d  a s  follows: 
a- All A r a b  c o u n t r i e s  h a v e  i n v e s t e d  i n  t h e  b u i l d i n g  a n d  d e v e l o p m e n  
o f  r e s e a r c h  s y s t e m .  T h e  l e v e l  o f  funding, from b o t h  n a t i o n a l .  
r e s o u r c e s  a n d  o u t s i d e  s u p p o r t ,  i s  b e l o w  s t a n d a r d s  that a r e  sugg 
s t e d  by i n t e r n a t i o n a l  agencies. World Bank a n d  United Nation 
- 
a g e n c i e s  s u g g e s t e d  t h a t  l e v e l s  o f  e x p e n d i t u r e  s h o u l d  reach at 
least o n e  p e r  c e n t  o f  t h e  value o f  a g r i c u l t u r a l  d o m e s t i c  produc 
tion. 
b- Arab r e s e a r c h  s y s t e m s  a r e  d i v e r s e  i n  o r g a n i z a t i o n ,  level o f  
d e v e l o p m e n t  i n  p h y s i c a l  f a c i l i t i e s ,  level and t y p e  o f  manpower, 
- a n d  in o v e r a l l  m a t u r i t y  and c o m p r e h e n s i v e  c o v e r a g e  o f  research 
needs. 
c- Arab r e s e a r c h  s y s t e m s  a r e  a l s o  d i v e r s e  in size. S o m e  being gery 
large l i k e  i n  E g y p t ,  s o m e  medium l i k e  i n  Iraq and S u d a n ,  w h i l e  
s o m e  a r e  s m a l l  l i k e  i n  J o r d a n ,  Y e m e n  AR., T u n i s i a  and Syria. 
d- The g a p s  a n d  a r e a s  t h a t  n o m i n a t e  t h e m s e l v e s  for a n  o u t s i d e  
t e c h n i c a l  s u p p o r t  a g e n c y  a r e  a l s o  diverse. H o w e v e r ,  t h e s e  g a p s  
or a r e a s  c a n  b e  g r o u p e d  i n t o  t w o  m a i n  types:i)those that ar'e 
c h a r a c t e r i s t i c  t o  i n d i v i d u a l  c o u n t r i e s  a n d i i l t h o s e  that a r e  
c h a r a c t e r i s t i c  t o  a g r o u p  o f  c o u n t r i e s  i.e. o f  a r e g i o n a l  nature 
A n o t h e r  g r o u p i n g  i s  m a d e  t o  t h e  t y p e  a n d  n a t u r e  o f  support: 
i)support i n  t h e  form o f  c o m m o d i t y  p r o j e c t  d e s i g n e d  t o  strengthc 
o n e  or m o r e  a s p e c t  o f  r e s e a r c h  e l e m e n t s  o n  s a y  w h e a t ,  c h i c k  
peas, b a r l e y  o r  s u g a r  c a n e ,  and ii)support i n  t h e  form o f  t h e m e  
project d e s i g n e d  t o  s t r e n g t h e n  t h e  o v e r a l l  f u n c t i o n i n g  o f  t h e  
system. S t r e n g t h e n i n g  m a n a g e m e n t  c a p a c i t y ,  flow o f  i n f o r m a t i o n ,  
and l i n k a g e s  o f  t h e  n a t i o n a l  s y s t e m  w i t h  o u t s i d e  s o u r c e s  o f  
k n o w l e d g e  f a l l  i n  t h e  l a t t e r  group. 
A t h i r d  way o f  l o o k i n g  a t  s u p p o r t  t o  r e s e a r c h  s y s t e m  i s  t h r o u g h  t h e  
t y p e  o f  i m p a c t  p r o v i d e d  by  s u c h  s u p p o r t .  P e r h a p s  t h e  b e s t  way t o  
p i c t u r e  s u p p o r t  i n  t h i s  c o n t e x t  i s  w h e t h e r  s u p p o r t  h a s  a  q u a n t a t i v e  o r  
a  q u a l i t a t i v e  i m p a c t .  P r o v i d i n g  t h e  r e s e a r c h  s y s t e m  w i t h  a  c a r  o r  
a  p i e c e  o f  e q u i p m e n t  h a s  a  q u a n t i t a t i v e  i m p a c t .  S u c h  s u p p o r t  may b e  
i m p o r t a n t  f o r  t h e  p e r f o r m a n c e  o f  p a r t  o f  t h e  s y s t e m ,  b u t  t h e  i m p a c t  
l a s t s  a s  l o n g  a s  t h e  p i e c e  o f  h a r d w a r e  o p e r a t e s .  H o w e v e r ,  s u p p o r t i n g  
t h e  s y s t e m  t o  s t r e n g t h e n  t o o l s  o f  r e s o u r c e  a l l o c a t i o n  t o  r e s e a r c h ,  or 
t o  s t r e n g t h e n  c a p a c i t y  o f  r e s e a r c h  e v a l u a t i o n ,  h a s  a  q u a l i t a t i v e  i m p a c t  
t h a t '  c u t s  a c r o s s  a l l  a c t i v i t i e s  a n d  h a s  l a s t i n g  e f f e c t s .  N e e d l e s s  t o  
s a y  t h a t  g r o u p i n g  t y p e s  o f  s u p p o r t  i s  n o t  t h a t  e a s y .  S u p p o r t  o f  o n e  
k i n d  o v e r l a p s '  w i t h  t h e  o t h e r .  
W i t h  t h e s e  i n t r o d u c t o r y  r e m a r k s ,  we p r o p o s e  t o  d i s c u s s  o p p o r t u n i t i e s  
o p e n  f o r  IDRC a c t i v i t i e s  i n  t h e  A r a b  r e g i o n  u n d e r  t h r e e  c a t e g o r i e s :  
a -  The f i r s t  b e i n g  t h e  t y p e  o f  s u p p o r t  t h a t  a p p l i e s  t o  t h e  m a j o r i t y  
o f  c o u n t r i e s  i n  m a j o r  e l e m e n t s  o f  r e s e a r c h  s y s t e m .  T h e s e  m a j o r  
e l e m e n t s  a r e :  p o l i c y ,  p l a n n i n g ,  o r g a n i z a t i o n ,  m a n p o w e r ,  p h y s i c a l  
f a c i l i t i e s ,  l i n k a g e s ,  m a n a g e m e n t  a n d  o p e r a t i o n a l  f u n d s .  
b -  The s e c o n d  b e i n g  t h e  t ) p e  o f  s u p p o r t  t h a t  a p p l i e s  t o  t h e  m a j o r i t y  
o f  c o u n t r i e s  i n  n a j o r  a r e a s  o f  r e s e a r c h  t h a t  h a s  i m p a c t  on  p r i o r i t y  
a r e a s  ( c o m m o d i t y  r e s e a r c h )  . 
c -  The t h i r d  b e i n g  t h e  t y p e  o f  s u p p o r t  t h a t  a p p l i e s  t o  i n d i v i d u a l  
c o u n t r i e s .  
I n  a l l  t h r e e  c a t e g o r i e s ,  t h e  s i z e  a n d  s c o p e  o f  s u p p o r t  c o n s i s t e n t  w i t h  
IDRC m u s t  be  k e p t  i n  m i n d .  IDRC i s  n o t  i n  t h e  b u s i n e s s  o f  a  m a j o r  
i n s t i t u t i o n  b u i l d i n g  p r o g r a m s  l i k e  U S A I D , f o r  e x a m p l e .  IDRC i s  b u t  o n e  
a g e n c y  among o t h e r s  w o r k i n g  i n  t h e  r e g i o n ,  h e n c e  i t s  r o l e  m u s t  b e  
c o o r d i n a t e d  w i t h  t h e  o t h e r  a g e n c i e s  w o r k i n g  i n  t h e  r e g i o n .  
2. I D R C  O p p o r t u n i t i e s  in P r o v i d i n g  Support in t h e A r a b  R e q i o n  
2.1 S u p p o r t  t o  s t r e n g t h e n  e l e m e n t s  o f  research system: 
2 . 1 . 1  Policy, p l a n n i n g  and o r g a n i z a t i o n a l  structure:Experience h a s  
s h o w n  that m a t t e r s  related t o  t h e  three a b o v e  e l e m e n t s , a r e  not 
s e n s i t i v e  t o  o u t s i d e  s u p p o r t  or interventions. S u c h  e l e m e n t s  a r e  
q u e s t i o n s  t h a t  should b e . r e s o l v e d  by.-the a u t h o r i t i e s  i n  t h e  c o u n t -  
ry itself. H o w  a  country o p t s . t o  o r g a n i z e  i t s  r e s e a r c h  s y s t e m ,  i s  
e  q u e s t i o n  t h a t  h a s  h i s t o r i c a l  di'mensions a m o n g  o t h e r  subjective. 
e n d  c o m p l i c a t e d  circumstances. S u c h  a  q u e s t i o n ,  u s u a l l y  reffered 
t o  a s  t h e  i n s t i t u t i o n a l  a r r a n g e m e n t  o f  r e s e a r c h ,  h a s  p r o v e n  t o  be 
m u c h  m o r e  c o m p l e x  t h a n  what it a p p e a r s . o n > t h e  surface. It i s  
a  q u e s t i o n  that c a n  be r e s o l v e d  with t h e  m a t u r i t y  o f  n a t i o n a l  s y s -  
t e m , a n d  i s  best handled by t h e  national decision-makers. Policy 
m a t t e r s  r e l a t e d  t o  research, a l s o  m a t u r e  w i t h  time. USAID and World 
Bank have a d d r e s s e d  t h e s e  m a t t e r s  in s e v e r a l  c o u n t r i e s  but with 
l i t t l e  success. They a r e  not matters that s h o u l d  not b e  touched by 
IDRC, but r a t h e r  they a r e  priority o n e s  for t h e  t y p e  o f  s u p p o r t  
IDRC offers. H o w e v e r ,  it i s  exrernely important to'consider h o w  s u c h  
m a t t e r s  i n f l u e n c e  the o v e r a l l  environment i n  a  country that deter- 
m i n e s  t h e  e f f i c i e n c y  o f  o u t s i d e  support. 
P l a n n i n g  o f  r e s e a r c h  a c t i v i t i e s  and i d e n t i f i c a t i o n  o f  p r i o r i t i e s  
. and m a t t e r s  r e l a t e d  to s u c h  function are w o r t h w h i l e  to be consi-der-. 
ed by IDRC e s p e c i a l l y  in the overall context o f  r e s e a r c h  management 
P l a n n i n g  o f  r e s e a r c h ,  h o w e v e r ,  i s  a n  activity that c a n  be best 
i n i t i a t e d  by t h e  country itself. Any s u p p o r t , s o u g h t  t o  s t r e n g t h e n  
capacity o f  a  country to plan i t s  r e s e a r c h  a c t i v i t y , s h o u l d  be 
examined by IDRC. H o w e v e r ,  IDRC role c o u l d  best s e r v e  t h e  c o u n t r y  
by p r o v i d i n g  h e l p  in i m p r o v i n g  m e t h o d o l o g i e s ,  t o o l s  a n d  m a n p o w e r  
training. 
2.1.2 D e v e l o p m e n t  o f  manpower: C o m m o n  g a p s  e x i s t i n g  i n  t h e  t y p e  o f  man- 
p o w e r  a r e  i n  t h e  f i e l d s  of:(i)agricultural e c o n o m i c s  i n c l u d i n g  s y s t e  
analysis,and(ii)research management. By r e s e a r c h  m a n a g e m e n t  
w e  mean:identification and formulation o f  r e s e a r c h  programs,budget- 
ing o f  r e s e a r c h  p r o j e c t s ,  priority s e t t i n g ,  m o n i t o r i n g  t o o l s , p r e -  
e v a l u a t i o n  m e t h o d o l o g i e s ,  post-evaluation m e t h o d o l o g i e s  o f  resear- 
c h  p r o j e c t s ,  p l a n s  o f  h u m a n  development t o  meet c h a n g i n g  n e e d s ,  
development and m a n a g e m e n t  o f  physical r e s o u r c e s  e s p e c i a l l y  
e x p e r i m e n t a l  s t a t i o n s ,  management o f  f i n a n c i a l  r e s o u r c e s  and 
management o f  i n f o r m a t i o n  services. 
Most Arab c o u n t r i e s  h a v e  invested s u b s t a n t i a l  s u m s  o f  money i n  
d e v e l o p i n g  i t s  h u m a n  r e s o u r c e s  i n  c o m m o d i t y  o r  c l a s s i c a l  discp- 
lines. Most c o u n t r i e s  h a v e  a d e q u a t e  n u m b e r  o f  a g r o n o m i s t s ,  
- - 
-pathologists, w h e a t  researchers,horticulturists and s o i l  s c i e n t -  
ists. H o w e v e r ,  t h e r e  a r e  great g a p s  i n  t w o  f i e l d s  that a r e  need- 
e d  t o  i n t e g r a t e  or a r t i c u l a t e  r e s e a r c h  a c t i v i t i e s ;  n a m e l y  e c o n o -  
m i c s  and management. W h e t h e r  s u p p o r t  i s  i n  t h e m e  o r  project form, 
I D R C  will do w e l l  t o  c o n s i d e r  with favour t h e  s u p p o r t  o f  t h e  
development - o f  h u m a n  r e s o u r c e s  i n  t h e s e  t w o  f i e l d s ,  b o t h  at 
national and r e g i o n a l  levels. 
2.1.3 D e v e l o p m e n t  o f  p h y s i c a l  resources: P h y s i c a l  r e s o u r c e s  i n c l u d e  t w o  
main e l e m e n t s :  i l b u i l d i n g s  with o f f i c e s ,  l a b o r a t o r i e s  and general 
p u r p o s e  h a l l s , a n d  i i l e x p e r i m e n t a l  s t a t i o n s  with' s u i t a b l e  s e r v i c e  
buildings and l a n d  for experiments. Most Arab c o u n t r i e s ,  i f  not 
a l l ,  have t h e i r  m a i n  b u i l d i n g s  in t h e  c a p i t a l  c i t y ,  and t h i s  may 
or may not be a p p r o p r i a t e .  F a c i l i t i e s  in t h e  experimental s t a t i o n s  
h a v e  received l e s s  a t t e n t i o n  and investment. A g a i n ,  most i f  not 
a l l ,  Arab c o u n t r i e s  h a v e  l a r g e  number o f  e x p e r i m e n t a l  stations. 
Most e x p e r i m e n t a l  s t a t i o n s  are m u l t i p u r p o s e .  They a r e  used for 
experimental w o r k ,  for t h e  production o f  s e e d s  or t r u e  s e e d l i n g s ,  
and for the d i s t r i b u t i o n  o f  one or m o r e  o f  t h e  p r o d u c t i o n  inputs. 
E x p e r i m e n t a l  p l o t s  a r e  not t i d y ,  they a r e  not kept w e l l ,  and in 
brief, they a r e  not well-managed. T h e  t i m e  h a s  g o n e  w h e n  a n  experi- 
mental s t a t i o n  i s  needed i n  s o  many regions. I n  many c o u n t r i e s , l i k e  
J o r d a n ,  S y r i a ,  E g y p t ,  T u n i s i a  and M o r o c c o ,  t h e r e  i s  n e e d  t o  decrea- 
s e  t h e  number o f  t h e  so-called e x p e r i m e n t a l  stations. H o w e v e r , i n  
a c o u n t r y  l i k e  Y e m e n  AR, t h e r e  i s  s t i l l  n e e d  f o r  s u c h  m u l t i p u r p o s e  
stations. An e x p e r i m e n t a l  s t a t i o n  i s  t h o u g h t  o f  a s  a place i n  w h i c h  
g o o d  work i s  b e i n g  c a r r i e d  o u t ,  a n d  i n  w h i c h  c r o p s  look clean,tidy 
a n d  healthy. H o w e v e r ,  i n  t h e  majority o f  c a s e s ,  t h e  f a r m e r s  f i e l d s  
around t h e  s t a t i o n s  l o o k  better t h a n  t h e  e x p e r i m e n t a l  stations. 
What c a n  I D R C  d o  i n  t h i s r e s p e c t ? T h e  a n s w e r  i s  v e r y  l i t t l e , e x c e p t  
i n  t h e  p r o m o t i o n  o f  s o u n d  c r i t e r i a  f o r  g e o g r a p h i c  d i s t r t i b u t i o n  
o f  s t a t i o n s ,  p r o m o t i o n  o f  s o u n d  management p r a c t i c e s ,  a n d  t h e  
d e v e l o p m e n t  o f  c r i t e r i a  f o r  t h e  r e v i e w  o f  t h e  c o u n t r y  n e e d s  o f  
e x p e r i m e n t a l  s t a t i o n s  i n  t h e  l i g h t  o f  new d e v e l o p m e n t s  i n  r e s e a r -  
c h  m e t h o d o l o g i e s  a n d  a p p r o a c h e s .  If t h e  e x i s t i n g  number  o f  s t a -  
t i o n s i s  n o t  n e e d e d ,  a n d  i f  t h e  m a i n t e n a n c e  a n d  p r o p e r  r u n n i n g  o f  
a l l  s t a t i o n s  a r e  b e y o n d  t h e  r e s o u r c e s  a v a i l a b l e ,  t h e n  why 
s h o u l d ' t  e a c h  c o u n t r y  c a r r y  o u t  a  r e v i e w  o f  i t s  e x p e r i m e n t a l  s t a t -  
i o n s ?  Some may b e  c l o s e d  down, some may b e  s t r e n g t h e n e d .  I f  a  s t a t -  
i o n  was n e e d e d  i n  e a r l y  d a y s  t o  p r o m o t e  i n t r o d u c e d  t e c h n o l o g y ,  
s h o u l d  i t  c o n t i n u e  t o  f u n c t i o n  i f  t h e  f a r m e r s  n o  l o n g e r  n e e d  s u c h  
- 
s e r v i c e s ?  New a p p r o a c h e s  t o  a d a p t i v e  r e s e a r c h  o f  c r o p s , f o r  e x a m p l e ,  
s p e a k  o f  s i m u l a t e d  e n v i r o n m e n t s ,  a n d  m o d e l i n g  o f  p r o d u c t i o n  s y s t e m s .  
P e r h a p s  i t  i s  m o r e  e c o n o m i c  f o r  a  c o u n t r y ,  w i t h  l i m i t e d  r e s o u r c e s  
f o r  r e s e a r c h ,  t o  e m p l o y  new a p p r o a c h e s  t h a n  t o  k e e p  i n f e r i o r  f a c i l i -  
t i e s - o f  r e s e a r c h .  A n o t h e r  e l e m e n t ,  w h i c h  i s  o f  v i t a l  i m p o r t a n c e ,  i s  
t h e  f a c t  t h a t  r e s e a r c h  s y s t e m s  h a v e  c l o s e d  t h e m s e l v e s  w i t h  t h e  
b o u n d e r i e s  o f  l a r g e  n u m b e r  o f  e x p e r i m e n t a l  s t a t i o n s .  The c l a i m  was 
t h a t  s u c h  s t a t i o n s  w e r e  n e e d e d  t o  h a v e  c o n t r o l l e d  c o n d i t i o n s  f o r  
e x p e r i m e n t a l  w o r k .  The r e s u l t  was t h a t  r e s e a r c h e r s  d i d  n o t  b e n e f i t  
f r o m  o n  f a r m  r e s e a r c h ,  a n d  hence ,became somewhat  i s o l a t e d  f r o m  
f a r m e r s .  F a r m e r s  d i d  n o t  come t o  e x p e r i m e n t a l  s t a t i o n s  f o r  v a r i o u s  
r e a s o n s ,  a n d  i f  t h e y  came, t h e y  d i d  n o t  f i n d  i m p r e s s i v e  w o r k .  On t h e  
o t h e r  h a n d ,  r e s e a r c h e r s  d i d  n o t  g o  t o  f a r m e r s  f i e l d s ,  t h u s  l i m i t i n g  
t h e i r  w o r k  w i t h i n  t h e  " w a l l s "  o f  t h e  s t a t i o n s .  T h i s  s i t u a t i o n  m u s t  
' b e  c h a n g e d  t h r o u g h  t h e  p r o m o t i o n  o f  new e x p e r i h c e s ,  new a p p r o a c h e s ,  - . .  
a n d  new d e v e l o p m e n t s  i n  t h e  f a r m e r s  f i e l d s .  To d e a l  w i t h  t h i s  
s i t u a t i o n ,  I D R C  may d o  w e l l  t o  i n c o r p o r a t e  t h i s  e l e m e n t  i n  i t s  o v e r -  
a l l  s t r a t e g y  t o  r e s e a r c h  s u p p o r t .  I t  may a l s o  i n c o r p o r a t e  s u c h  n e e d s  
i n  t h e  r e g i o n a l  a c t i v i t i e s  o f  r e s e a r c h  managemen t .  
2.1.4 Support t o  o p e r a t i o n a l  funds: O n e  o f  t h e  c h a r a c t e r i s t i c  features 
o f  r e s e a r c h  i n s t i t u t i o n  in many A r a b  c o u n t r i e s  ( n o n  oil-exporting 
c o u n t r i e s  are e x c l u d e d  e x c e p t  A l g e r i a )  i s  t h e  l o w  s h a r e  o f  opera- 
t i o n a l  f u n d s  i n  t h e  o v e r a l l  budget o f  a g r i c u l t u r a l  research. 
W h e n e v e r  t h e r e  i s  a b u d g e t  cut, o p e r a t i o n a l  f u n d s  a r e  t h e  first 
t o  suffer. The per c e n t  o f  o p e r a t i o n a l  f u n d s  o f  t o t a l  budget rare- 
- . ly e x c e e d s  20 per cent. I n  s o m e  c o u n t r i e s  l i k e  Egypt, ~o'rdan, 
M o r o c c o  a n d  Sudan, O p e r a t i o n a l  budget c o m e s  c l o s e  t o  t e n  per cent 
o f  t h e  r e c u r r e n t  (non-capital) budget. O p e r a t i o n a l  budget usually 
i n c l u d e s  t r a n s p o r t a t i o n ,  c a s u a l  labour, p u r c h a s e  o f  e q u i p e m n t ,  
p u r c h a s e  o f  materials,library m a t e r i e l s  a n d  c o n f e r e n c e  a n d  meeting 
. funds. 
- 
The i s s u e  o f  budget a l l o c a t i o n s  h a s  t w o  d i m e n s i o n s  or sides. The 
management o f  r e s e a r c h  budget l i e s  o n  o n e  s i d e ,  a n d  t h e  government 
policies on t h e  other. In many c a s e s ,  t h e  c o n s t r a i n t  o f  operat- 
ional f u n d s  may be a l l e v i a t e d  t h r o u g h  proper m a n a g e m e n t  o f  r e s e a r -  
c h  program. When budget c u t s  take p l a c e ,  all p r e v i o u s l y  implemen- 
ted p r o j e c t s  s h a r e  t h e  l i m i t e d  f u n d s  available. T h e  r e s u l t  usually 
i s  that all p r o j e c t s  s u f f e r .  However, i f  priority c r i t e r i a  are 
a p p l i e d , t h r o u g h  which l e s s  priority p r o j e c t s  a r e  discontinued, th e  
n e g a t i v e  e f f e c t s  o f  c u t s  in operational f u n d s  may not be a s  bad. 
I n  s u m m a r y ,  r e s e a r c h  m a n a g e m e n t  t o o l s  may a l l o w  r e s e a r c h  s y s t e m s  
C 
to perform b e t t e r  u n d e r  budgetery c o n s t r a i n t s .  The s e c o n d  dimensiol 
relates to g o v e r n m e n t  p o l i c i e s  i n  employment. R e s e a r c h  i s  looked 
upon in many c o u n t r i e s  a s  j u s t  a n o t h e r  g o v e r n m e n t  s e r v i c e  institu- 
tion that a b s o r b s  e m p l o y e e s .  Once t h e  e m p l o y e e  i s  in, h e  cannot 
b e  dismissed e v e n  i f  h i s  c o n t i n u e d  s e r v i c e  i m p a i r s  t h e  performa- 
n c e  o f  t h e  institution. O n e  a s p e c t  o f  t h i s  policy may be allevia- 
ted by o r g a n i z i n g  r e s e a r c h  i n t o  p r o g r a m s  e a c h  with a d e f i n e d  p l a n  
a n d  budget. 
What c a n  I D R C  d o  i n  t h i s  respect? I D R C  may l o o k  w i t h  f a v o u r  t o  
support o p e r a t i o n a l  f u n d s  only i n  p r o j e c t s  with c l e a r l y  defined 
priorities,and i n  f i e l d s  t h a t  s e r v e  p r i o r i t y  d e v e l o p m e n t a l  a r e a s  
i n  t h e  c o u n t r y .  IDRC c a n n o t  b e  a funding agency for o p e r a t i o n a l  
funds in a r e s e a r c h  s y s t e m  a s  a whole. W h e n  a project i s  properly 
formulated, h a s  a c l e a r  o u t p u t ,  a n d  h a s  a clearly d e f i n e d  recipient 
o f  o u t p u t ,  t h e n  IDRC may e n t e r  a s  a c a t a l y t i c  agent that e n s u r e s  
t h e  project i m p l e m e n t a t i o n .  
2 . 1 . 5  Support t o  s t r e n g t h e n  l i n k a g e s  o f  t h e  s y s t e m  w i t h  o u t s i d e  
s o u r c e s  o f  knowledge: Many o f  t h e  Arab r e s e a r c h  s y s t e m s  e r e  
small. P e r h a p s  Egypt is the only e x c e p t i o n  i n  t h i s  respect. 
I n  all c a s e s ,  l i n k a g e s  o f  Arab national s y s t e m s  with e a c h  
other, or w i t h  o t h e r  o u t s i d e  s o u r c e s  o f  k n o w l e d g e ,  a r e  vital 
for t h e  a r t i c u l a t i o n  o f  i n f o r m a t i o n  flow. L i n k a g e s  may b e  i n  
the form o f  e x c h a n g i n g  meterial's for research, they may be i n  
the form o f  a c q u i r i n g  i n f o r m a t i o n  that p r o v i d e  s o l u t i o n s  t o  
e x i s t i n g  n a t i o n a l  problems, o r  they may merely be an e x c h a n g e  
o f  i n f o r m a t i o n  i n  r e s e a r c h  m e t h o d o l o g i e s  a n d  experiences. 
Vehicles f o r  s u c h  l i n k a g e s  c o u l d  be t h e  e s t a b l i s h m e n t  o f  region- 
al or i n t e r n a t i o n a l  i n f o r m a t i o n - n e t w o r k s  i n  priority s e c t o r s  
o f  r e s e a r c h ,  they c o u l d  b e  i n  t h e  form o f  m e m b e r s h i p  i n  region- 
al or i n t e r n a t i o n a l  germplasm bank or they may be i n  t h e  hold- 
ing o f  r e g i o n a l  o r  i n t e r n a t i o n a l  s e m i n a r s  i n  a  priority t h e m e  
o f  r e s e a r c h  m a n a g e m e n t  o n  a  sustained basis. N e e d l e s s  to say 
that s t r e n g t h e n i n g  v e h i c l e s - t o  help n a t i o n a l  s y s t e m s  benefit 
better from s e r v i c e s  o f  international a g r i c u l t u r a l  research 
c e n t e r s ,  i s  o n  t o p  o f  p r i o r i t i e s  o f  l i n k a g e  development. 
In t h i s  r e g a r d ,  I D R C  should consider it a  priority w i t h i n  their 
regional a c t i v i t i e s  t o - s u p p o r t  in linkages. l D R C  may provide 
support i n  p a r t n e r s h i p  with others, or they may i n i t i a t e  s o m e  
a c t i v i t i e s  by t h e m s e l v e s .  The form of s u p p o r t  may be one or more 
o f  the f o l l o w i n g :  
i 
a- S u p p o r t  o f  a  puplication or newsletter on one o f  the priority 
r e s e a r c h  s e c t o r s  o f  t h e  r e g i o n  ( s e e  r e g i o n a l  p r i o r i t i e s  o f  
r e s e a r c h  areas). In t h i s  respect, I D R C  should t a k e  n o t e  o f t h e  
a l r e a d y  e x i s t i n g  p u b l i c a t i o n s  like: A G R I S  o f  FAO, RACHIS 
(Wheat,Barley a n d  T r i t i c a l e  N e w s l e t t e r )  o f  ICARDA, F A B I S  and 
L E N S  o f  I C A R D A  (already supported by IDRC),Plant Protection 
B u l l e t i n  o f  F A D  for t h e  N e a r  East R e g i o n ,  and t h e  possibility 
o f  U S A I D  s t a r t i n g  a  n e w s l e t t e r  on r a i n f e d  agricult'ure. 
b- Support of a series o f  regional seminars on selected topics 
of research management. 
c- Support of publications on opportunities for linkages with 
national, regional and international sources of information, 
to be published in Arabic and English. The objective of such 
publications is to guide researchers on sources of material 
and knowledge already available on topics that are of priority 
to the region. 
2.2 Support to strengthen commodity research on a regional or sub- 
- .  regional level: 
What is meant here is the opportunities for IDRC to support research 
projects designed to be implemented on regional or subregional level. 
Cereals and legumes in rainfed areas: Cereals, especially wheat and 
barley, are two major commodities in the Arab region. Legumes, like 
chick peas and lentils, are not major commodities, but they are basic 
in the nutritional patterns of the people. Both of these commodities 
are covered on 6 regional basis by ICARDA, in cooperation with two 
sister institutions namely ICRISAT and CIMMYT. What is well covered, 
in particular, 1s the breeding of all major commodities. IDRC support 
in this area should be limited to strengthen national capacity to 
benefit from services provided by the centers. Support for breeding 
on a national level should be the lowest priority area. 
2.2.2 Water management including supplementary irrigation in rainfed areas: 
This is a major regional priority directly linked with the ability 
of countries of the region to minimize their food gap. Water manage- 
ment means the optimization of water usage to obtain maximum crop 
output per cubic meter applied in the field. The problem has many 
dimensions. The details of each dimension are beyond the scope of 
this paper . However, one dimension will be discussed here because 
o f  its critical role: 
a- S u p p l e m e n t a r y  i r r i g a t i o n  r e g i m e s  in r a i n f e d  ereas:Traditionallyc 
a d d i n g  w a t e r  for i r r i g a t i o n  w a s  s t r i c t l y  t h o u g h t  o f  in t h e  
r e g i o n  a s  being i n  t h e  S u m m e r  m o n t h s  o r f o r  p r o d u c i n g  c r o p s  under 
c o m p l e t e  a n d  c o n t i n u o u s  i r r i g a t i o n  regimes. R a i n f e d  a r e a s  receiv- 
ing 2 5 0 m m  o r  above, w e r e  n o t  t h o u g h t  o f  a s  r e c i p i e n t s  o f  irriga- 
t i o n  w a t e r s  i n  t h e  m o n t h s  o f  l a t e  F a l l ,  W i n t e r  a n d  e a r l y  S p r i n g  
months. D u r i n g  t h e s e  m o n t h s  c e r e a l s  (wheat a n d  b a r 1 e y ) a n d  legu-. 
m e s  a r e  u s u a l l y  grown. W h a t  i s  proposed h e r e  i s  t h e  promotion o f  
t h e  d e v e l o p m e n t  o f  i r r i g a t i o n  r e g i m e s  t o  s u p p l e m e n t  irrgular a n d  
f l u c t u a t i n g  w a t e r  s u p p l y  from rainfall. T h e  p r o b l e m  s h o u l d  be 
s t u d i e d  i n  a n  i n t e g r a t e d  a p p r o a c h  i n  o r d e r  t o  m a x i m i z e  t h e  out- 
put o f  t h e  l a n d  r e s o u r c e ,  but i n  p a r t i c u l a r , t o  e n s u r e  t h e  
c u l t i v a t i o n  o f  t h e  b e n e f i t s  o f  m o d e r n  t e c h n o l o g i c a l  i n p u t s  k n o w n  
o n l y  t o  w o r k  a b o v e  a  m i n i m u m  l e v e l  o f  s o i l  m o i s t u r e . 1 ' ~ ~ ~  will d o  
well t o  s u p p o r t  t h e  i n i t i a t i o n  o f  t h i s  e f f o r t  o n  a  regional o r  
a  s u b r e g i o n a l  l e v e l ,  p a r t i c u l a r l y  i n  c o u n t r i e s  l i k e  Morocco, 
Tunisia, S y r i a ,  J o r d a n ,  a n d  Algeria. 
b- T h e  r o l e  o f  I D R C  i n  t h e  o t h e r  d i m e n s i o n s  o f  w a t e r  m a n a g e m e n t  may 
be in t h e  p r o m o t i o n  o f  e s t a b l i s h i n g  a  r e g i o n a l  c e n t e r  for w a t e r  
m a n a g e m e n t ,  or p e r h a p s  in p a r t i a l  support o f  s u c h  a  c e n t e r .  
2.2.3.System a n a l y s i s  a s  a  t o o l  t o  i m p r o v e  policy d e c i s i o n s : T h e  economic, 
s o c i a l  and p h y s i c a l  e n v i r o n m e n t ,  u n d e r  w h i c h  f a r m e r s  o f  t h e  Arab 
r e g i o n  m a k e  d e c i s i o n s ,  a r e  poorly u n d e r s t o o d  by b o t h  r e s e a r c h e r s  a n d  
d e c i s i o n  or p o l i c y - m a k e r s .  S y s t e m  a n a l y s i s  o f  a g r i c u l t u r a l  sectors, 
a i m e d  at i d e n t i f y i n g  c o n s t r a i n t s  o f  v a r i o u s  t y p e s  f a c e d  by farmers, 
i s  a  badly n e e d e d  area. I D R C  may d o  well by l a u n c h i n g  a  s e r i e s  o f .  
s t u d i e s  i n  s e l e c t e d  c o u n t r i e s  o f  t h e  region. S u c h  s t u d i e s  may have a  
m u l t i d i m e n s i o n a l  p o s i t i v e  i m p a c t  o n  t h e  o v e r a l l  p e r f o r m a n c e  o f  the 
a g r i c u l t u r a l  sector. S h o m a n  F o u n d a t i o n  s u p p o r t e d  s u c h  s t u d i e s  in 
b o t h  J o r d a n  a n d  Sudan. A s i m i l a r  s t u d y  may b e  c a r r i e d  out f o r  Tunisia 
M o r o c c o  a n d  Egypt. 
2.2 .4  V e g e t a b l e s  a n d  f r u i t s :  A l l  A r a b  c o u n t r i e s  a r e  d o i n g  w e l l  i n  
t h e  s u p p o r t  o f  r e s e a r c h  i n  t h i s  a r e a .  The o n l y  r e g i o n a l  p r o b l e m  
t h a t  may b e  c o n s i d e r e d  f o r  s u p p o r t  b y  IDRC i s  t h e  d y n a m i c s  a n d  
b i o l o g y  o f  t h e  r e l a t i v e l y  new v i r u s  d i s e a s e  known a s  Tomato  
Y e l l o w  L e a f  C u r l  V i r u s  (TYLCV).  The V i r u s  h a s  s p r e a d  t h r o u g h -  
o u t  t h e  r e g i o n  e n d  i s  c a u s i n g  c o n s i d e r a b l e  l o s s e s  t o  t h e  t o m a t o  
c r o p .  - . 
D e s e r t i f i c a t i o n ,  r a n g e  management a n d  s a n d  d u n e  m o v e m e n t : T h e r e  
a r e  r e g i o n a l  p r o b l e m s  t h a t  h a v e  b e e n  t a c k l e d  a n d  p r o m o t e d  b y  
o r g a n i z a t i o n s  l i k e  UNEP, ESCWA a n d  t h e  A r a b  F u n d .  S e v e r a l  
b i l a t e r a l  a l l d  r e g i o n a l  .donor  a g e n c i e s  . a r e  p r o v i d i n g  s u p p o r t  t o  
s e v e r a l  c o u n t r i e s  o f  t h ~ e  r e g i o n  i n  o n e  o r  more  a s p e c t s  o f  t h e  
p r o b l e m  ( A u s t r a l i a  a n d  EEC t o  J o r d a n ,  A r a b  F u n d  t o  S y r i a  a n d  
J o r d a n ,  USAID t o  Sudan,  ACSAD t o  Yemen D e m o c r a t i c ,  a n d  USAID t o  
M o r o c c o ) . I D R C  c a n  do  l i t t l e  i n  t h i s  a r e a .  
2 . 2 . 6  A n i m a l  i m p r o v e m e n t :  P r e v i o u s  e f f o r t s  t o  s u p p o r t  r e s e a r c h  o n  
a  r e g i o n a l  e f f o r t  i n  t h i s  a r e a  were  d i s c o ~ i t i n u e d .  F o r d  F o u n d a -  
t i o n  s t a r t e d  a  p r o g r a m  o n  s h e e p  i m p r o v e m e n t  a s  p a r t  o f  i t s  ALAD 
p r o g r a m .  ALAD w i s  t a k e n  o v e r  b y  ICARDA, b u t  i t s  s h e e p  componen t  
was s t o p p e d .  I n  t h i s  f i e l d ,  IDRC r o l e  o n  a  r e g i o n a l  l e v e l  i s  
d i f f i c u l t  t o  f o r m u l a t e .  F u r t h e r m o r e ,  t h e  s i z e  o f  s u p p o r t  needed  
may be b e y o n d  IDRC s c o p e .  
2 . 2 . 7  S u c c e s s f u l  c a s e  s t u d i e s  i n  t h e  r e g i o n :  IDRC may c o n s i d e r  t h e  
s u p p o r t  o f  d o c u m e n t i n g  some s u c c e s s  s t o r i e s  i n  t h e  A r a b  c o u n t r i e s  
a s  c a s e  s t u d i e s .  The c a s e  s t u d y  may h i g h l i g h t  t h e  i n g r e d i e n t s  
o f  t h e  p r o g r a m  t h a t  l e a d  t o  t h e  s u c c e s s  o f  t h e  r e s e a r c h  a c t i v i t i e  
a n d  t h e  a p p l i c a t i o n  o f  i t s  r e s u l t s .  One c a s e  i n  p o i n t ,  i s  t h e  
s p r e a d  o f  p l a s t i c  a g r i c u l t u r e  i n  t h e  J o r d a n  V a l l e y .  The s e c o n d  
may b e  t h e  c i t r u s  i n d u s t r y  i n  M o r o c c o ,  t h e  t h i r d  may b e  t h e  r a n g e  
management a n d  s h e e p  d e v e l o p m e n t  i n  S y r i a .  R e s e a r c h  i n t h e s e  c a s e s  
may b e  d e v e l o p e d  w i t h i n  t h e  c o u n t r y  o r  may b e  a d o p t e d .  S u c h  c a s e s  
may s h o w , b o t h  r e s e a r c h e r s  a n d  d e c i s i o n - m a k e r s ,  t h e  i n t e g r a t e d  
n a t u r e  o f  a  s u c c e s s f u l  s t o r y  o f  t e c h n o l o g y  d e v e l o p m e n t ,  i t s  
t r a n s f e r  a n d  i t s  a p p l i c a t i o n .  
Support t o  s t r e n g t h e n  i n d i v i d u a l  n a t i o n a l  s y s t e m s :  
Algeria: A l g e r i a  h a s  g o n e  t h r o u g h  s e v e r a l  r e o r g a n i z a t i o n a l  
e x c e r c i s e s  in t h e i r  r e s e a r c h  institution. Six m o n t h s  ago, 
research w a s  i m p l e m e n t e d  by c o m m o d i t y  o r  s e c t o r i a l  c e n t e r s ,  
a l l  o r g a n i z e d  u n d e r  t h e  M i n i s t r y  o f  H i g h e r  E d u c a t i o n  and 
S c i e n t i f i c  Research. I n  a s  far a s  a g r i c u l t u r a l  r e s e a r c h  i s  
c o n c e r n e d , t w b - m a i n  i n s t i t u t i o n s  w e r e  i n v o l v e d  i.e. t h e  National 
~ ~ r i c u l t u r a l ' ~ n s t i t u t e  a t  Al-Harash ( n o w  u n d e r  M i n i s t r y  o f  H i g h e r  
E d u c a t i o n  a n d  S c i e n t i f i c  Research), a n d  t h e  N a t i o n a l  .Institute 
o f  A g r i c u l t u r a l  T e c h n o l o g y  o r g a n i z e d  u n d e r  t h e  M i n i s t r y  o f  
Agriculture. W a t e r  r e s e a r c h  i s  u n d e r  t h e  N a t i o n a l  C e n t e r  o f  W a t e r  
a n d  Land R e c l a m a t i o n  o r g a n i z e d  u n d e r  t h e  M i n i s t r y  o f  W a t e r  Resour. 
- 
ces. T h e  institute o f  A g r i c u l t u r a l  T e c h n o l o g y  i s  a n  u m b r e l l a  
organization, w h i c h  r u n s  c e n t r a l  l a b o r a t o r i e s  in t h e  capital. T h e  
. l a b o r a t o r i e s  a r e  for s o i l  a n d  water. All r e s e a r c h  a c t i v i t i e s  a r e  
carried i n  s t a t i o n s  d i s t r i b u t e d  t h r o u g h o u t  the c o u n t r y , a n d  
r e s e a r c h e r s  a r e  part o f  t h e  m a n p o w e r  o r g a n i z e d  u n d e r  what i s  call. 
ed C e n t e r s  o f  A g r i c u l t u r a l  D e v e l o p m e n t .  T h e s e s  c e n t e r s ,  w h i c h  
h a v e  c h a n g e d  n a m e s  o v e r  t h e  y e a r s ,  p r o v i d e  a  p a c k a g e  o f  s e r v i c e s  
that i n c l u d e  a d a p t i v e  r e s e a r c h ,  e x t e n s i o n ,  d i s t r i b u t i o n  o f  agricu: 
t u r a l  i n p u t s  t o  c o o p e r a t i v e s  and s t a t e  f a r m s ,  and a n u m b e r  o f  
g o v e r n m e n t  r e g u l a t o r y  f u n c t i o n s .  
a- A r e a s  o f  w e a k n e s s :  
a-1 T h e  a g r i c u l t u r a l  r e s e a r c h  "system" i n  A l g e r i a  i s  not o r g a n i z e <  
i n  i d e p e n d e n t  units. A c c o r d i n g  t o  r e c e n t  d e c i s i o n s  t a k e n  by 
t h e  c o u n t r y ' s  r u l i n g  p a r t y ,  r e s e a r c h  h a s  b e c o m e  o r g a n i z e d  i n  
u n i t s  t h a t  a r e  a t t a c h e d  t o  t h e  u n i v e r s i t i e s .  R e s e a r c h  in t h e  
M i n i s t r y  o f  A g r i c u l t u r e  i s  t h o u g h t  o f  a s  a  f u n c t i o n  i n t e g r a -  
t e d  w i t h  o t h e r  functions. T h e r e  i s  n e e d  t o  r e o r g a n i z e  a g r i c u l -  
t u r a l  r e s e a r c h  s o  t h a t  p r o p e r  e v a l u a t i o n  o f  t h e  s y s t e m  i s  
possible. 
8 - 2  Manpower: T h i s  i s  p e r h a p s  t h e  w e a k e s t  e l e m e n t  a s  Algeria 
s u f f e r s  from s h o r t a g e  o f  a  well-trained manpower. Most 
t r a i n e d  p e r s o n n e l  w o r k  in the t e a c h i n g  i n s t i t u t e s  t o  
p r o d u c e  t r a i n e d  menpower.'A large n u m b e r  o f  BSc. g r a d u a t e s  
h a v e  been p r o d u c e d ,  but few have g o n e  t o  higher studies. 
- .  . 
b- P e r f o r m a n c e  o f  t h e  o v e r a l l  r e s e a r c h  s y s t e m  . The govern- 
ment r e c o g n i z e s  t h e  s h o r t a g e  o f  t r a i n e d ' m a n p o w e r  needed 
for research. T h e r e  i s  n o  explicit p l a n  t o  s t r e n g t h e n  resear- 
ch. P e r h a p s  t h e  m o s t  needed a s s i s t a n c e  i s  i n  t h e  overall 
r e v i e w  o f  t h e  s y s t e m  in order t o  p r o d u c e  a  p l a n  o f  a c t i o n  
s h o w i n g  o r g a n i z a t i o n a l  structure, p r i o r i t y - a r e a s  o f  program, 
plan for m a n p o w e r  d e v e l o p m e n t ,  p h y s i c a l  facility development, 
d i s t r i b u t i o n  o f  e x p e r i m e n t  s t a t i o n s ,  and management n e e d s  
i n c l u d i n g  e v a l u a t i o n  and monitoring unit. 
2.3.2 Morocco: D u r i n g  t h e  l a s t  four years, M o r o c c o  h a s  t a k e n  several 
s t e p s  to s t r e n g t h e n  t h e i r  agricultural r e s e a r c h  system. These 
s t e p s  i n c l u d e :  
a- The i m p l e m e n t a t i o n  o f  a  major program t o  build manpower 
t h r o u g h  a  U S A I D  t e c h n i c a l  a s s i s t a n c e  program. 
b- The c o n s o l i d a t i o n  o f  t h e  research p r o g r a m  into national 
r e s e a r c h  p r o j e c t s , e a c h  dealing with p r i o r i t y  commodity or 
basic d i s p l i n a r y  service. The activity w a s  c a r r i e d  out i n  
c o o p e r a t i o n  with t h e  World Bank. E f f o r t s  o f  t h e  World Bank 
t o  p r o m o t e  t h e  e s t a b l i s h m e n t  of an e v a l u a t i o n  and monitoring 
unit w i t h i n  t h e  r e s e a r c h  s y s t e m  h a s  n o t  b e e n  fully fruitful 
yet. 
c -  The p a s s i n g  o f  a  l e g i s l a t i v e  act g i v i n g  t h e  National Institu- 
t e  o f  A g r i c u l t u r a l  R e s e a r c h  a  m o r e  a u t o n o m o u s  status. I n  the 
begining o f  t h i s  year 1986, r e s e a r c h e r s  i n  t h e  I n s t i t u t e  
were g i v e n  a  r a i s e  i n  s a l a r i e s  i n  a n  a t t e m p t  t o  e n c o u r a g e  
c o n t i n u i t y  o f  s e r v i c e  and t o  s t o p  t h e  a t t r i t i o n  r a t e  o f  
r e s e a r c h e r s  l e a v i n g  t h e  institute t o  o t h e r  s e r v i c e  s e c t o r s  
of t h e  country. Q u a l i f i e d  r e s e a r c h e r s  were being d r a i n e d  t o  
r e s e a r c h  u n i t s i n  m a j o r  i r r i g a t e d  projects s u p p o r t e d  by t h e  World 
Bank w h e r e  h i g h e r  pay and better working e n v i r o n m e n t  w a s  a v a i l a b l e ,  
t o  t h e  p r i v a t e  s e c t o r ,  a n d  t o  educational i n s t i t u t e s  o f  agricul- 
t u r e  w h e r e  h i g h e r  pay w a s  offered. 
d- The i m p l e m e n t a t i o n  o f  a  m a j o r  r e v i e w  o f  t h e  a g r i c u l t u r a l  r e s e a r c h  
- - s y s t e m  c a r r i e d  out by ISNAR i n  1984-1985. I n  1986, t h e  r e s u l t s  o f  
t h e  r e v i e w  w e r e  f i n a l i z e d  e n d  published. T h e s e  r e s u l t s  c o n t a i n e d  
r e c o m m e n d a t i o n s  and p l a n s  o f  a c t i o n  with r e g a r d  to: 
# .  
d-1 M a n p o w e r  d e v e l o p m e n t  plan c o n s i s t e n t  w i t h  m a j o r  a r e a s  o f  
r e s e a r c h  n e e d e d  by t h e  country, - 
d-2 C o n s o l i d a t i o n  o f  t h e  experimental s t a t i o n s  into a  s m a l l  n u m b e r ,  
and t h e  s t r e n g t h e n i n g  o f  such stations. This w a s  i n  concurrence 
with p r e v i o u s  government a c t i o n s  t o  t r a n s f e r  r e s e a r c h  m a n p o w e r  
and f a c i l i t i e s  from t h e  capital Rabst, t o ' t h e  r e g i o n s  where 
i r r i g a t e d  d e v e l o p m e n t a l  p r o j e c t s  h a v e  been c a r r i e d  out. 
G o v e r n m e n t  a c t i o n s  i n  t h i s  respect were part o f  t h e  World B a n k  
s u p p o r t e d  p r o j e c t s .  
d-3 I m p r o v e m e n t  o f  l i n k a g e s  between research in t h e  i n s t i t u t e  end 
t h e  K i n g  ~ L s s a n  I n s t i t u t e  for Agricultural and Veterinary 
S c i e n c e s  o n  o n e  hand, and between t h e  two i n s t i t u t e s  and 
f a r m e r s ,  c o o p e r a t i v e s  and marketing c o m p a n i e s  ( c i t r u s )  o n  t h e  
other. 
d-4 The i m p r o v e m e n t  o f  r e s e a r c h  management procedures. 
All o f  a b o v e  m e a s u r e s  w e r e  t a k e n  t o  d e a l  with p o i n t s  o f  
w e a k n e s s e s .  
The s p e c i a l  n e e d s  o f  r e s e a r c h  i n  t h e  country may be s u m m a r i z e d  
a s  follows: 
a- M o d e l l i n g  o f  e n v i r o n m e n t a l  c o n d i t i o n s  i n  e a c h  m a j o r  a g r i c u l -  
t u r a l  r e g i o n ,  and t h e  development o f  land u s e  p a t t e r n  most 
s u i t a b l e  t o  e a c h  region. Such m e a s u r e  may a l l e v i a t e  t h e  r i s k s  
and s t r e s s  e f f e c t s  o f  drought. 
b-  S u p p l e m e n t a r y  i r r i g a t i o n  r e g i m e s  t o  w h e a t ,  e s p e c i a l l y  i n  a r e a s  
w h e r e  o n e  o r  two  i r r i g a t i o n s  may make t h e  d i f f e r e n c e  b e t w e e n  
a  good o r  a  b a d  h a r v e s t  s e a s o n .  
c -  More a t t e n t i o n  s h o u l d  be  g i v e n  t o  s y s t e m s  o f  m a n a g i n g  s m a l l  
- l a n d  h o l d i n g s .  C o n s o l i d a t i o n  o f  a  number  o f  f a r m s  i n  menege- 
- m e n t ,  b u t  n o t  i n  o w n e r s h i p ,  may l e a d  t o  more  p r o d u c t i v e  r e s o u r -  
ces, T h i s  r e q u i r e s  a n  i n t e g r a t e d  s y s t e m  a p p r o a c h  i n  w h i c h  m u l t i -  
d e s c i p l i n a r y  r e s e a r c h  t e a m  w i l l  p a r t i c i p a t e .  
d -  Morocco ,  l i k e  many o t h e r  c o u n t r i e s  o f  t h e  r e g i o n ,  h a s  g i v e n  more  
p r i o r i t y  t o . s e r v i c e s  p r o v i d e d  t o . e x p o r t  c r o p s  l i k e ' c i t r u s ,  e n d  
t o  i r r i g a t e d - a r e a s  c u l t i v a t e d  w i t h  s u g a r  b e e t  a n d  o t h e r  summer 
c r o p s .  . I n  r e c e n t  y e a r s ,  some r a i n f e d  r u r a l  d e v e l o p m e n t  p r o j e c t s  
w e r e  l a u n c h e d  t h r o u g h  t h e  s u p p o r t  o f  U S A I D  and  o t h e r  d o n o r  a g e n c -  
i e s .  The e l e m e n t  o f  s o c i o - e c o n o m i c  r e s e a r c h  h a s  b e e n  q u i t e  w e a k ,  _ _._.-. . . _. . _  , 
i n  t h e s e  _ p r o j e c t s .  
- -. . .. ? 
e -  T h e r e  i s  g r e a t  n e e d  t o  p r o m o t e  v e h i c l e s  t h a t  a l l o w  c l i e n t s  o f  5 
r e s e a r c h  t o  p a r t i c i p a t e  i n  t h e  i d e n t i f i c a t i o n  o f  r e s e a r c h  p r o b l e m s .  
fin e x c e l l e n t  v e h i c l e  i n  M o r o c c o ,  i s  t h e  C i t r u s  E x p o r t i n g  O r g a n i t a -  
t i o n ,  The ~ r g a n i z a t i o n ~ i i d m i g  n o t  o n l y  p a r t i c i p a t e -  i n  t h e  i d e n t i f i c a  
t i o n  o f  r e s e a r c h a b l e  t o p i c s ,  b u t  jait a l s o  s u p p o r t s  t h e  r e s e a r c h  
c a r r i e d  o u t  t o  s o l v e  t h e m .  J f  more commodi ty  g r o u p s  a r e  o r g a n i z e d  
l i k e  v e g e t a b l e  g r o w e r s ,  p o u l t r y  g r o w e r s ,  s h e e p  o w n e r s  and  whea t  
g r o w e r s ,  r e s e a r c h  a c t i v i t i e s  w i l l  become more  r e l e v a n t  t o  t h e  
c l i e n t s  n e e d s .  
f -  A s p e c i a l  u n i t  i n  t h e  r e s e a r c h  s y s t e m  s h o u l d  be  o r g a n i z e d  t o  
m o n i t o r  a d v a n c e s  a n d  t e c h n o l o g y  d e v e l o p m e n t s  made i n  o t h e r  c o u n t -  
r i e s .  T h i s  u n i t  s h o u l d  s c r e e n  i n f o r m a t i o n  a v a i l a b l e  f r o m  o u t s i d e ,  
a n d  i m p r o v i s e  m e c h a n i s m s  t o  a p p l y  them d i r e c t l y  o r , s u b j e c t -  s u c h  
i n f o r m a t i o n  t o  m i n i m a l  a d a p t i v e  r e s e a r c h .  What we a r e  s a y i n g  h e r e  
i s  t h a t ,  t h e  f l o w  o f  i n f o r m a t i o n  f rom o u t s i d e  s h o u l d  b e  i n s t i t u -  
t i o n a l i z e d  i n  o r d e r  t o  m a x i m i z e  b e n e f i t s  t o  t h e  c l i e n t s  o f  r e s e a r -  
c h .  
g- G r e a t  o p p o r t u n i t i e s  exist t o  strengthen t h e  r o l e  o f  s t a f f  
w o r k i n g  in K i n g  H a s s a n  I n s t i t u t e  o f  A g r i c u l t u r e  and Veterinary 
S c i e n c e s  i n  the n a t i o n a l  system. Staff i n  t h i s  i n s t i t u t e  c l a i m  
t h a t  r e s e a r c h  being c a r r i e d  out i s  relevant t o  t h e  n e e d s  o f  t h e  
country. O t h e r s  o u t s i d e  t h e  institute d o  not a g r e e  to that. The 
National C e n t e r  for P l a n n i n g  and C o o r d i n a t i o n  o f  R e s e a r c h  h a s  
b e e n  recently established. A s t r o n g e r  a r r a n g e m e n t  t o  i n t e g r a t e  
research d o n e  i n  K i n g   assan. an. I n stitute i n t o  t h e  n a t i o n a l  s y s t e m  
i s  needed. S u c h  a r r a n g e m e n t  may b e  s u p p o r t e d  t h r o u g h  t h e  newly 
e s t a b l i s h e d  N a t i o n a l  Center. 
2.4.3 Tunisia: W e a k n e s s e s  o f  r e s e a r c h  i n  Tunisia a r e  s o m e w h a t  s i m i l a r  t o  
t h o s e  i n  Morocco. M o r o c c o ,  h o w e v e r ,  h a s  been m o r e  r e s p o n s i v e  t o  deal 
with t h e  o r g a n i z a t i o n a l  and general .performance w e a k n e s s e s  t h a n  
Tunisia. Tunisia opted t o  .establish s m a l l  i n s t i t u t e s  and c e n t e r s , e a c h  
d e a l i n g  with a p a r t i c u l a r  commodity or area o f  research. Although most 
o f  such i n s t i t u t e s  are u n d e r  t h e  umbrella o f  t h e  M i n i s t r y  o f  Agricul- 
t u r e ,  t h e  a d m i n i s t r a t i v e  and physical barriers c r e a t e d  by s u c h  institu- 
tional o r g a n i z a t i o n  h a v e  been both expensive t o  t h e  c d u n t r y  and 
obstructive. T u n i s i a ,  for e x a m p l e ,  identified a w e a k n e s s  i n  t h e  nationa 
r e s e a r c h  effort d i r e c t e d  t o  olive culture. In r e s p o n s e  t o  t h i s  need, 
t h e  Ministry o f  A g r i c u l t u r e  decided t o  establish an o l i v e  r e s e a r c h  
center. The newly c r e a t e d  unit w a s  the n i n t h  in t h e  family o f  institu- 
tes, c e n t e r s  a n d  o f f i c e s  d e a l i n g  with research i n  t h e  a g r i c u l t u r a l  
sector. All p r e v i o u s  e f f o r t s  t o  consolidate s u c h  o r g a n i z a t i o n a l  units 
u n d e r  o n e  i n s t i t u t i o n  h a v e  not been successful. As we h a v e  s a i d  b e f o r e ,  
t h i s  issue i s  not for I D R C  t o  s o l v e ,  it i s  for 'the T u n i s i a n s  t o  tackle. 
F o r  w h e n  t h i n k i n g  o f  p r o v i d i n g  support, and w h i c h  i n s t i t u t i o n  t o  be 
s u p p o r t e d ,  a d o n o r  agency l i k e  IDRC will be c o n f u s e d  w i t h  whome t o  deal. 
B e f o r e  l e a v i n g  T u n i s i a ,  it s h o u l d  be stressed that w h a t  w a s  presented 
u n d e r  M o r o c c o  a p p l i e s  very much t o  Tunisia. H o w e v e r ,  s o m e  o f  the prob- 
l e m s  a r e  m o r e  a c u t e  i n  Tunisia. S o m e  e x a m p l e s  are: 
a- M o r e  and m o r e  o f  t h e  q u a l i f i e d  personnel a r e  l e a v i n g  r e s e a r c h  i n  
t h e  M i n i s t r y  o f  A g r i c u l t u r e  t o  g o  either t o  e d u c a t i o n a l  institu- 
t i o n s  w i t h i n  t h e  c o u n t r y ,  o r  t o  i n s t i t u t i o n s  abroad. In t h e  past, 
Tunisians knowing only French as their second language had 
limited job opportunities outside. When Tunisians started 
mastering English as their second or third language, 
more opportunities became open for those w h o  opt to leave 
the country. 
b- Linkages among institutions within the country are quite 
weak. Support to streamline research done at the higher 
institutes o f  egricultural education i s  fruitful. 
c- The use o f  brackish water in egricultural production has 
received great attention through the institute which wes. 
supported by the UNESCO at one time. A case study should be 
supported to examine constraints that faced application o f  
results obtained. 
2.4.4 Egypt:Egypt research suffers from a system o f  centralization and - 
bureaucratization more than any other country o f  the region. The . 
number of researchers has jumped dramatically i n  the last ten years, 
with no parsllel systemization o f  human resource allocation, and 
with no decentralization of regional distribution. Egypt may need 
many inputs to strengthen its research system, but the number one 
priority lnput is research management. 
The priorities within research management are: 
a- The evaluation and the recognization o f  priorities of research 
program, i n  order to produce consistency between the real needs 
of the Egyption agriculture and the research program. There is 
a lot of research being carried out in many Arab countries,but 
in particular in Egypt, research was not subjected to proper 
criteria o f  evaluation. One o f  these criteria should be whether 
such research i s  productive o r  not, end whether such research 
i s  needed i n  the first place or not. 
b- The o p t i m a l  u t i l i z a t i o n  o f  physical f a c i l i t i e s  a n d  operat- 
ional f u n d s  a v a i l a b l e  by a n  optimal number o f  c o m p e t e n t  
r e s e a r c h  t e a m s  s h o u l d  be examined. O n e  is s t r u c k  w i t h  t h e  
d i s t o r t e d  o r i e n t a t i o n  o f  research r e s o u r c e s  a v a i l a b l e  to 
Egypt, a n d  o n e  w o n d e r s  whether they a r e  being used t o  s e r v e  
n a t i o n a l  o b j e c t i v e s  o r  individual vested interests. S o m e  
vested i n t e r e s t s  may c o i n c i d e  with n a t i o n a l  objectives,but 
t h e  c r i t e r i a  for t h e  utilization o f  r e s o u r c e s  s h o u l d  s t r e s s  
n a t i o n a l  n e e d s  a n d  o b j e c t i v e s  first a n d  foremost. 
T h e  a u t h o r  f e e l s  very strongly about t h e  i m p o r t a n c e  o f  
r e s e a r c h  m a n a g e m e n t  issues. Addressing s u c h  i s s u e s  s h o u l d  
p r e c e d e  a n y  o t h e r  n e e d  that Egypt may h a v e  i n  o r d e r  t o  
s t r e n g t h e n  t h e  p e r f o r m a n c e  o f  t h e  r e s e a r c h  s y s t e m .  O u t s i d e  
support s h o u l d  be c o n c e n t r a t e d  in t h i s  a r e a ,  and any 
c o n t r i b u t i o n  or improvement in this area will surmount any 
other. 
2.4.5 Jordan: J o r d a n  s h o u l d  be reviewed by many d o n o r  a g e n c i e s  a s  
a  t e s t i n g  g r o u n d  t o  try t o  i n n o v a t i v e  i d e a s  i n  r e s e a r c h  support 
Among t h e  i d e a s  that may be supported are: 
a- S u p p o r t  t o  o r g a n i z e  a  commodity group t o  g o  into an agree- 
ment, say w i t h  t h e  Faculty o f  A g r i c u l t u r e ,  t o  carry out 
r e s e a r c h  n e e d e d  by t h e  client group. The c o m m o d i t y  may be: 
w h e a t ,  and t h e  subject:supplementary i r r i g a t i o n  r e g i m e s  in 
r a i n f e d  a r e a s .  It c o u l d  also be:inland fish c u l t u r e ,  and 
t h e  s u b j e c t :  m a n a g e m e n t  and production s y s t e m .  
b- L i k e  m a n y  o t h e r  c o u n t r i e s ,  especially T u n i s  a n d  Morocco, 
t h e  m o r e  q u a l i f i e d  manpower i s  in t h e  University. T h e  
U n i v e r s i t y  h a s  j u s t  established a  F a c u l t y  o f  G r a d u a t e  
Studies. A p r o g r a m  t o  s t r e n g t h e n  t r a i n i n g  o f  m a n p o w e r  i n  
t h e  M i n i s t r y  o f  A g r i c u l t u r e  may be partly supported. F i e l d s  
p ,.' 
that n e e d  s t r e n g t h e n d i n g  i s  a g r i c u l t u r a l  e c o n o m i c s ,  w a t e r  
m a n a g e m e n t  a n d  s m a l l  farm management systems. 
c -  J o r d a n  may b e  a  g o o d  c a n d i d a t e  c o u n t r y  i n  w h i c h  r e s e a r c h  
m a n a g e m e n t  s e m i n a r s  may b e  h e l d  e s p e c i a l l y  a t  a  r e g i o n a l  
l e v e l .  
d -  J o r d a n  h a s  j u s t  s t a r t e d  a  m a j o r  p r o g r a m  t o  o r g a n i z e  
s e r v i c e  p a c k a g e s  o f  t e c h n o l o g y  i n  r a i n f e d  a r e a s .  The  
- - p r o g r a m ,  w h i c h  i s  s u p p o r t e d  by USAID, h a s  a c o m p o n e n t  
t o  e s t a b l i s h  a  r e s e a r c h  a n d  t e c h n o l o g y  t r a n s f e r  c e n t e r  
w i t h  a  h e a d q u a r t e r  i n  t h e  v i c i n i t y  o f  Amman( the  c a p i t a l )  
a n d  w i t h  f o u r  r e g i o n a l ,  s e r v i c e  " c e n t e r s "  o r  " s t a t i o n s " .  
The  p r o g r a m  w i l l  u s e  t h e  a p p r o a c h  o f  s y s t e m  a n a l y s i s  o f  
p r o d u c t i o n  s y s t e m s  i n  r a i n f e d  a r e a s ,  i d e n t i f y  c o n s t r a -  
- i n t s ,  a n d  a t t e m p t  t o  d e v e l o p  a p a c k a g e  o f  m e a s u r e s  t o  
o v e r  come s u c h  c o n s t r a i n t s .  M o n i t o r i n g  s u c h  a n  a c t i v i t y  
i s  a  w o r t h w h i l e  e x c e r c i s e  t o  s e e  i f  a  b r e a k t h r o u g h  c o u l d  
b e  made i n  i m p r o v i n g  p r o d u c t i v i t y  i n  a n  a r e a  t y p i c a l  o f  
many i n  t h e  r e g i o n .  
- 2 . 4 . 6  S y r i a :  A l l  a t t e m p t s  made t h u s  f a r  t o  c o n s o l i d a t e  a g r i c u l t u r a l  1 
r e s e a r c h  a c t i v i t i e s  i n t o  a  n a t i o n a l  c e n t e r  o f  r e s e a r c h  w i t h  
h i g h e r  d e g r e e  o f  a u t o n o m y ,  h a v e  n o t  b e e n  s u c c e s s f u l .  The  f a c t  
t h a t  b o t h  ICARDA, a n  i n t e r n a t i o n a l  r e s e a r c h  c e n t e r ,  a n d  ACSAD 
a  r e g i o n a l  c e n t e r ,  a r e  b o t h  s i t u a t e d  i n  S y r i a  may h a v e  i n f l u e n c -  
e d  d e c i s i o n  m a k e r s  n o t  t o  g i v e  p r i o r i t y  t o  t h e  i s s u e  o f  
c o n s o l i d a t i n g  r e s e a r c h  e f f o r t s .  ICARDA i s  c a r r y i n g  o u t  much 
-of  i t s  t r i a l s  i n  t h e  A l e p p o  a r e a  p l u s  o t h e r  r e g i o n s . A C S A D  i s  
d o i n g  t h e  s a m e .  The  S o v i e t  U n i o n  i s  m a n a g i n g  a  b i g  f a r m  i n  
t h e  E u p h r a t e s  b a s i n  w i t h  some  e x p e r i m e n t a l  work  o n  i r r i g a t e d  
s y s t e m s  w i t h  c e r e a l s ,  s u g a r  b e e t s  a n d  c o t t o n  b e i n g  t h e  m a i n  
c r o p s  i n  t h e  p r o d u c t i o n  s y s t e m .  
ICARDA h a s  a l r e a d y  s t a r t e d  some  r e s e a r c h  i n  s u p p l e m e n t a r y  
i r r i g a t i o n  o f  w h e a t  c u l t i v a t e d  i n  r a i n f e d  a r e a s .  T h i s  t y p e  o f  
work  s h o u l d  b e  s t r e n g t h e n e d  t o  c o v e r  a r e a s  o t h e r  t h a n  t h e  A l e p p o  
a r e a s .  
P h e r h a p s  t h e  b e s t  a p p r o a c h  t o  s u p p o r t  r e s e a r c h  i n  S y r i a  i s  
t h r o u g h  r e g i o n a l  p r o g r a m s ,  e s p e c i a l l y  i n  t h e  f i e l d  o f  r e s e a r -  
c h  m a n a g e m e n t .  
2.4.7 Iraq: I r a q  h a s  a  s t r o n g  s t o c k  o f  r e s e a r c h  m a n p o w e r .  D u r i n g  
1 9 8 6 ,  a  n a t i o n a l  a c t i v i t y  t o  f o r m u l a t e  a  n a t i o n a l . p l a n  o f  
r e s e a r c h  i n c l u d i n g  a g r i c u l t u r e  w a s  s t a r t e d .  It w a s - e v i d e n t  
t h a t  I r a q  n e e d e d  h e l p  i n  s o m e  r e s e a r c h  m a n a g e m e n t  i s s u e s ,  
e s p e c i a l l y  i n  e s t a b l i s h i n g  c r i t e r i a  o f  p r e - a n d  p o s t  e v a l u a -  
t i o n  o f  r e s e a r c h  p r o j e c t s .  At p r e s e n t ,  I r a q  m a y  b e s t  b e  s u p p o r t -  
e d  t h r o u g h  r e g i o n a l  p r o g r a m s .  
2.4.8 Y e m e n  A r a b  R e p u b l i c  ( Y e m e n  A.R): M a n y  s u p p o r t  a c t i v i t i e s  a r e  
g o i n g  o n  i n  Y e m e n  A R .  U S A I D  i s  p r o v i d i n g  a  maj-or a s s i s t a n c e  
p r o g r a m  t o  e s t a b l i s h  a  f a c u l t y  o f  a g r i c u l t u r e .  T h e  g o v e r n m e n t ,  
i n  c o o p e r a t i o n  w i t h  I F A D ,  W o r l d  B a n k  a n d  o t h e r  d o n o r  a g e n c i e s  
i s  c o m m i t t e d  t o  t h e  e s t a b l i s h m e n t  o f  a  c o n s o l i d a t e d  a g r i c u l t u r a l  
r e s e a r c h  s e r v i c e  h e a d q u a r t e r e d  i n  T a i z  . Y e m e n  AR may b e n e f i t  
a  g r e a t  d e a l  f r o m  o t h e r  e x p e r i e n c e s  i n  t h e  r e g i o n ,  w h i l e  t h e y  
a r e  j u s t  b e g i n i n g  t o  e s t a b l i s h  t h e i r  a g r i c u l t u r a l  s e r v i c e  i n s t i t u -  
t i o n s .  Q u a l i f i e d  m a n p o w e r  i s  s t i l l  s c a r s e  in a l l  d i s c i p l i n e s .  
T h o s e  w h o  h a v e  b e e n  t r a i n e d  t o  w o r k  a s  r e s e a r c h e r s  in t h e  n e w l y  
e s t a b l i s h e d  A g r i c u l t u r a l  R e s e a r c h  A u t h o r i t y  a r e  b e g i n i n g  t o  m o v e  
t o  S a n a  t o  j o i n  t h e  n e w l y  e s t a b l i s h e d  F a c u l t y  o f  A g r i c u l t u r e .  
I t  l o o k s  l i k e  w h a t  h a s  h a p p e n e d  o r  h a s  b e e n  h a p p e n i n g  i n  m a n y  
c o u n t r i e s  o f  t h e  r e g i o n  i s  a l s o  g o i n g  o n  a t  p r e s e n t  in Y e m e n  AR. 
C o n d i t i o n s  o f  w o r k  i n  t h e  U n i v e r s i t y  a r e  m o r e  a t t r a c t i v e  t o  Ph.D 
h o l d e r s ,  a n d  h e n c e  t h o s e  w o r k i n g  i n  t h e  A u t h o r i t y  n o w  w i l l  e v e n t -  
u a l l y  m o v e  t o  t h e  U n i v e r s i t y . U S A I D  i s  s u p p o r t i n g  t h e  t r a i n i n g  o f  
a  n u m b e r  o f  g r a d u a t e s  t o  t h e  Ph.D l e v e l i n  v a r i o u s  d i s c i p l i n e s .  
T h e  d e m a n d  o n  s u c h  q u a l i f i e d  m a n p o w e r  i n  t h e  U n i v e r s i t y  i s  m u c h  
m o r e  t h a n  w h a t  t h e  t r a i n i n g  p r o g r a m  m a y  p r o v i d e .  T h e r e f o r e ,  
r e s e a r c h  a c t i v i t i e s  s h o u l d  b e  s t r e n g t h e n e d  a t  t h e  U n i v e r s i t y .  
A l t e r n a t i v e l y ,  a n  i n c e n t i v e  p r o g r a m  m a y  b e  d e s i g n e d  t o  k e e p  
q u a l i f i e d  r e s e a r c h e r s  i n  t h e  A u t h o r i t y .  
I D R C  h a s  g r e a t  o p p o r t u n i t y  t o  play a  r o l e  i n  Y e m e n  AR. The 
o p p o r t u n i t y  may n o t  b e  i n  t h e  a r e a  o f  m a j o r  s u p p o r t ,  but in 
t h e  area o f  d e v e l o p i n g  v e h i c l e s  t o Y e m e n i  s c i e n t i s t s  t o  bene- 
fit from e x p e r i e n c e s  i n  t h e  region. 
2.4.9 Sudan:. S u d a n  h a s  had and s t i l l  h a s  o n e  o f  t h e  best developed 
m a n p o w e r  i n  t h e  reglon. O v e r  t h e  years, h u n d r e d s  and h u n d r e d s  
o f  r e s e a r c h  p a p e r s  h a v e  b e e n  p u b l i s h e d  i n  a g r i c u l t u r a l  s c i e n c e s  
i n  r e p u t a b l e  j o u r n a l s  a r o u n d  t h e  world. S i n c e  t h e  mid-seventies 
and until 1985, s e v e r a l  r e v i e w s  w e r e  c a r r i e d  out t o  identify 
s t r e n g t h s  and w e a k n e s s e s  o f  S u d a n  a g r i c u l t u r a l  research system. 
Major s u p p o r t  p r o g r a m s . w e r e  p r o v i d e d  t o  e s t a b l i s h  s t a t i o n s  i n  
- 
new areas ( w e s t e r n  S u d a n  i s  a n  example), t o  c o n s o l i d a t e  r e s e a r c h  
a d m i n i s t r a t i o n  in K h a r t o u m ,  and t o  r e o r g a n i z e  r e s e a r c h  programs. 
Agricultural ~ e s e a r c h  C o r p o r a t i o n  ( A R C )  i s  now a  c o n s o l i d a t e d  
o r g a n i z a t i o n  o f  research. T h e  big - q u e s t i o n  is:what c a n  be d o n e  
t o  make S u d a n ' s  A R C  a  m o r e  p r o d u c t i v e  institution?. D u r i n g  t h e  
l a t e  s e v e n t i e s  and early e i g h t i e s ,  t h e  World B a n k  t o g a t h e r  with 
other donor a g e n c i e s  i n c l u d i n g  USAID, O D A  and IFAD,launched t o g e t h -  
er with t h e  S u d a n e s e  government a  m a j o r  program to s t r e n g t h e n  
a g r i c u l t u r a l  r e s e a r c h  s y s t e m  in Sudan. G a p s  in manpower development 
were i d e n t i f i e d ,  and p l a n s  were made t o  d e a l  with them. The system 
was provided with major s u p p o r t  to e s t a b l i s h  n e w  stations. 
R e s e a r c h e r s ,  h o w e v e r ,  kept a s k i n g  f o r  m o r e  e q u i p m e n t s  t o  do more 
research. O n e  o f  t h e  e l e m e n t s  o f  t h e  r e s e a r c h  support program w a s  
t h e  e s t a b l i s h m e n t  o f  a  r e s e a r c h  m a n a g e m e n t  unit t o  plan, monitor 
and e v a l u a t e  r e s e a r c h  programs. The e s t a b l i s h m e n t  of s u c h  a  unit 
w a s  not costly. C e r t a i n d l y ,  it w a s  l e s s  c o s t l y  t h a n  e s t a b l i s h i n g  
ARC h e a d q u a r t e r  b u i l d i n g  in Khartoum. H o w e v e r ,  no r e s e a r c h  manage- 
ment unit w a s  e s t a b l i s h e d  then, and n o  r e s e a r c h  management i s  i n  
p l a c e  now. The o b j e c t i v e  o f  t h e  r e s e a r c h  m a n a g e m e n t  unit w a s  t o  
s c r e e n  t h e  h u n d r e d s  o f  r e s e a r c h  p r o j e c t s  a n d  r e o r g a n i z e  t h e m  i n t o  
few n a t i o n a l  p r o g r a m s  d e a l i n g  with c r i t i c a l  p r o b l e m s  facing t h e  
p e r f o r m a n c e  o f  a g r i c u l t u r a l  s e c t o r  i n  Sudan. O n  t o p  o f  t h e  national 
p r o g r a m s  p r o p o s e d  w a s  a  soci.0-economic e l e m e n t  t o  a n a l y s e  t h e  low 
l e v e l  o f  p r o d u c t i v i t y  a t t a i n e d  by m o s t  S u d a n e s e  farmers. T h i s  
a s p e c t  o f  S u d a n e s e  r e s e a r c h  n e e d s  i s  s t i l l  v a l i d  a n d  h a s  t o p  
p r i o r i t y .  What c a n  I D R C  d o  t o  h e l p ?  The a n s w e r  s t i l l  l i e s  i n  
s t r e n g t h e n i n g  r e s e a r c h  management  t o o l s  t o  r e o r i e n t  r e s e a r c h  
e f f o r t s  t o  c r i t i c a l  p r o b l e m s .  What i s  n e e d e d  m o s t  i s  t o  c h a n g e  
t h e  a p p r o a c h  u s e d  b y  S u d a n e s e  r e s e a r c h e r s  o n  w h a t  i s  a c t u a l l y  
needed .  What i s  n e e d e d  i s  n o t  r e s e a r c h  t h a t  c a n  b e  p u b l i s h e d  
i n  i n t e r n a t i ~ n a l ~ j o u r n a l s , b u t  r e s e a r c h  t h a t  t a c k l e s  c o n s t r a i n t s  
t h a t  h a v e  . . l e a d  t o  t h e  d e t e r i o r a t i o n  o f  p e r f o r m a n c e  o f  t h e  a g r i c u l -  
t u r a l  s e c t o r .  I n  b r i e f ,  w h a t  Sudan  n e e d s  now i s  n o t  m o r e  r e s e a r c h -  
e r s ,  n o t  m o r e  s t a t i o n s  a n d  c e r t a i n l y  n o t  m o r e  e q u i p m e n t s ,  b u t  
a b a s i c  c h a n g e  i n  t h e  i d e n t i f i c a t i o n ,  f o r m u l a t i o n  a n d  e v a l u a t i o n  
o f  r e s e a r c h  a c t i v i - t i e s .  
- 

Annex(1)-Population of Arab countries:present (1984),estimated (19861,and 
projected (1990, 1995,2000). 
Countr) Population Average 
(millions) annual growth 
of pooulation 
(per cent) 
1984 1973-84 80-2000 
Estimated 
population 
(millions) 
Projected population 
(millions) 
,Jordan(Eas t +  
West Banks) 3.4 2.0 4.0 3.7 4.3 5.2 6.4 
,Kuwait 1.7 5.8 3.5 1.8 2.1 2.5 3 
-Lebanon 2.9 3.3 2.9 3.1 3 3; 3 3.6 
,Libya 3.5 4.1 4.0 3.8 4.4 5.4 6.6 
,Mauritania 1.7 2.1 2.7 1.8 2 2.3 2.6 
,Morocco 21.4 2.4 2.4 22.4 24.7 27.8 31.3 
-Saudi Arabia 1 1 . 1  4.9 3.7 11.9 13.8 16.6 19.9 
-Soma1 ia 5.2 2.8 3.0 5.5 6.2 7.2 8.3 
-Sudan 21.3 2.9 2.9 22.6 25.3 29.2 33.7 
-U A  Emirates 1.3 10.7 3.8 1.4 1.6 2 2.4 
,Yemen A R  7.8 2.8 2.8 8.2 9.2 10.7 12.1 
-Yemen Dem. 2.0 2.3 2.5 2.1 2.3 2.6 3 
Totals 184.76 2.9 195.4 218.5 252.1 290.5 
Sources:l,The World Development Report, 1986. The World Bank 
2,World Population Prespects, 1982. The United Nations 
Annex(2) Per cent o f  population o f  working age (15-64 years) for the 
years 1965 and 1984,and percentage o f  labour force in agricul- 
ture, industry and services for 1965 and 1980. 
Country Per cent o f  population o f  Percentage o f  labour force 
working a g e  (15-64 yrs) -...-.--.-- ---- --.---.- ..-..----. -- - - 
Agric. Indust. Services 
-Jordan (East+ 
West Banks) 
-Kuwait 
-Lebanon 
-Libya 
-Mauritania 
-Morocco 
-Oman 
-Qatar 
-Saudi Arabia 
-Soma1 ia 
-Sudan 
-Syria 
-Tunisis 
- U A  Emirates 
-Yemen AR. 
-Yemen Dem. 5  2 5  1 54 41 12 18  3 3  0 1  
Sources:l- World Development Report,1986. The Norld Bank. 
2- World Population Prospects as Assessed in 1982. A  report 
published by The United Nations. 
Annex( 3  )-Distribution o f  population by age groups in Arab countries 
for 1 9 8 5 ,  1 9 9 0 ,  1 9 9 5  and 2 0 0 0  
Country All ages 
( 1 0 0 0 )  
Age groups ( 5 )  
0 - 1 4  1 5 - 1 9  2 0 - 2 4  2 5 - 6 4  6 5  d n l ~ o \ t ~  - 
1 .  Algeria 
1 9 8 5  2 1 9 9 3  4 5 . 9  1 1 . 1  9 . 0  3 0 . 4  3 . 5  
1 9 9 0  2 5 9 8 9  4 5 . 6  1 0 . 8  9 . 3  3 . 1  3 . 2  
1 9 9 5  30501 4 5 . 0  1 0 . 4  9 . 1  3 2 . 4  3 . 1  
2 0 0 0  3 5 1 9 4  4 3 . 2  1 0 . 9  8 . 9  3 3 . 7  3 . 3  
5 .  Jordan 
C o u n t r y  A l l  ages  Age qroups ( f )  
( 1 0 0 0 )  0 -14  1 5 - 1 9  20 -20  . 2 5 - 6 4  6 5  n ; I I I I I \ , .  - 
7 .  Lebanon 
-- - 
C o u n t r y  A l l  ages  Age g roups  ( f )  
(1000) 0-14 1 5 - 1 9  20-24 25-64 65 A i 1 1 ) 1 1 \ t ~  - -
7 .  Lebanon 
Count ry  A l l  ages  A g e  g roups  ( f )  
-- (1000) -- 0-14 15-19 20-24 25-64 65 A ; I I B ~ I \  
13.Saudi A r a b i a  
15. Sudan 
Country All ages Age groups ( 5 )  
(1000) 0-14 15-19 20-24 25-64 6 5  A i 1 1 1 1 1 i t ~  - 
- I f .  Tunisia 
2O.Yemen Dem. 
Source:World Population Prospects, as Assessed in 1982-United Nations. 
Annex(4) P e r  c e n t  u r b a n  p o p u l a t i o n  i n  A r a b  c o u n t r i e s  for 1965 a n d  1984. 
Country P e r  cent u r b a n  p o p u l a t i o n  Per Cent 
1 9 6 5  1 9 8 4  C h a n g e  
-Algeria 3 2 - 4 7  * 4 7  
-0ahrian - - - 
-Egypt (41) ( 4 5 )  1 0  
-Iraq . 51 7 0  3 7  
-Jordan ( E a s t +  
West B a n k s )  4 7  72. . 5 3  
-Mauritania 
-Morocco 
-Oman 
-Qatar 
-Saudi Arabi& 
-Soma1 ia 
- S u d a n  
-Syria 
-Tunisia 
- U A  E m i r a t e s  
- Y e m e n  AR. 
-Yemen D e m .  
-Note:-Figures b e t w e e n  b r a c k e t s  a r e  for 1 9 8 3  not 1986 
Source:World D e v e l o p m e n t  Report, 1986. T h e  W o r l d  Bank 
Annex(5)-Some basic economic indicators for Arab countries (1984): gross national production(CNP), 
gross domestic production COP, per capita income and distribution o f  COP by sector. 
- - - 
Country CNP per capita GNP GDP Distribution o f  COP ( f )  
(Us $ 1  (mills.US $ )  (mills.lJS $ )  Agriculture Industry Manufactur. Services 
-Algeria 2 4 1 0  51,092 50,690 6 5 3 - 4 1 
-Bahrain 10480 4265 4846' 1 - - 
-Oman 6 4 9 0  7139 7 6 0 0  
-Qatar 2 0 6 0 0  6 0 1 5  601 5 
-Saudi Arabia 10530 116,003 109,300 
-Somalia 2 6 0  1352 1364 
-UA Emirates 2 1920 
- 5 5 0  
-Yemen Dem. 5 5 0  1100 9 0  3 9 - - - 
Totals 2253 4 1 6 2 8 0  393063 
Sources:a-World Development lleport 1906,The World Bank. 
11-Yearbook o f  Agricultural SLnLjsljcs, Vo1.5 (1905). AOAD. Khar.toum-Sudan,. 
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Annex(6)- Average annual growth rate of GDP, agriculture, industry and service 
in Arab countries for the periods of 1965-73 and 1973-84. 
Country Averaqe annual growth rate ( L )  
. . GDP Agriculture Industry Services 
- - 
1965-73 1973-84 1965-73 1973-84 1965-73 1973-84 1965-73 1973-84 
-Jordan (East 
-Bank only) - 9.6 - - 5.4 - 13.6 - 8.5 
- 
-Kuwai t 5.1 1.5 - 10.2 - -4.5 - 8.1 
-Libya 7.7 
-Mauritania 2.6 
-Morocco 5.7 
-0ma n 2 1 . 9  
-Saudi Arabia 11.2 
-Sudan 0.2 
-Syria 0.2 
-Tunisia 6.9 
-Yemen A R .  - 
Source:hlorld Development Report, 1986-The World Bank. 
Annex(7.1)-Average eree, production end productivity of major crops in Arab 
countries, world end some other countries, for the periods o f  
1975-78 end 1980-84. 
Crop: cereals (total) 
Country 
-Algeria 
-Bahrain 
-Djibouti- 
-Egypt 
-Iraq 
-Jordan 
-Kuwai t 
-Lebanon 
-Libya 
-Hauri tanie 
-Horocco 
-Omen 
-Qatar 
-Saudi Arabia 
-Somalia 
-Sudan 
-Syria 
-Tunisia 
-UA Emirates 
-Yemen AR 
-Yemen Dem. 
Area (1000 he) 
1975-78 1980-84 
3102 2756 
- - 
- - 
201 6 2000 
1872 2207 . . 
171 137 
- (. 
6 5 2 4 
5 R 4 54 5 
110 152 
4633 4459 
- 2 
- (-.I 
2 7 9 2 8 2 
438 6 6 6 
421 1' 4676 
2700 2689 
1567 1432 
- 1 
1193 812 
6 5 3 9 
Production ( 1 0 0 m t )  -1 
1975-78 -1980-84 1975-78 1980-84 
NA . . '1895 N A 688 
-Total Arab 23006 22979 - - - 26593 - - 
Countries 
-World 726755 - 1673072 - 2301 
-USA 71252 - - - 291867 - 4096 
-USSR 1 1  7455 - - - 171708 - 1462 
-Japan 2 6 7 2 - 14221 - 5322 
-Turkey 13385 - 25454 - 1902 
-Mexico 10528 - 23147 - 2199 
-Weetern Europe 45404 - 181921 - 4007 
Notes:a-(.-I means negligible value i.e less than 1 
b-NA means not available 
Sources:See page 151 
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Annex(7.2)-Average area, production and productivity o f  major c r o p s  i n  Arab 
countries, world end some other countries, for the periods o f  
1975-78 and 1980-84. 
Crop:Wheat 
Country Area . (1000 ha) Production ( 1 0 0  mt) Productivity (kg/ha) - - 
1975-78 1980-84 1975-78 1980-84 1975-78 1980-84 
-Algeria 2156 . 1674 1314 1080 6 0 0  64 5 
-Bahrein - - - - - - 
-Lebanon 
-Libya 
-Mauritania 
-Morocco 
-Oman 
-Qatar 
-Saudi Arabia 
-Somalia 
-Sudan 
-Syria 
-Tunisia 
-UA Emirates 
-Yemen AR 
-Yemen Dem. 
-Total Arab 932C 8 0 6 1 8 9 1  8 91 16 9 6 0  11 31 
' Countries 
' -World 235717 180282 17200 2037 
-USA 28996 70507 2070 21 32 
-USSR 55971 83936 1520 1500 
-Japan 221 6 7 0 2800 3033 
-Turkey 9 0 9 6  16951 1730 1864 
-Mexico 91 2 3 5 9 2 3550 3939 
-Western Europe 18300 75269 3 2 9 0  4113 
Notes:a-(..) means negligible value i.e less than 1 
b-NA means not available 
Sources: See page 151 
Annex(7,2)-Average area, production and productivity o f  major c r o p s  in Arab 
countries, world and s o m e  other countries, for the periods o f  
1975-78 and 1980-84. 
Crop:Wheat 
Country 
-Algeria 
-Bahrain 
-Djibouti- 
-Egypt 
-Iraq 
-Jordan 
-Kuwait 
-Lebanon 
-Libya 
-Mauritania 
-Morocco 
-Oman 
-Qatar 
-Saudi Arabia 
-Somalia 
-Sudan 
-Syria 
-Tunisia 
I -UA E m i r a t e s  
-Yemen AR 
-Yemen Dem. 
Area 
1975-70 
2 1 5'6 
- 
- 
5 7 0 
1200 
128 - 
- 
4 9 
240 
- 
1830 
(..I 
- 
7 2 
4 
2 8 3  
1590 
1 1  35 
- 
5 3  
14 
(1000 ha) 
1980-84 
- - 
1674 - 
- 
- 
5 6 6 
1148 
9 3 - 
- 
-1 7 
2 3.0 
(-1 
1776 
( a - 1  
(..I 
192 
4 
150 
1263 
8 8 0 
( . a )  
6 0 
7 
Production (100 mt) Productivity ( k g / h a )  
1980-84 1975-78 1980-84 
1080 600 64 5 
-Total Arab 9324 806 1 8948 9116 9 6 0 1 1  35 
C o u n t r i e s  
-World 235717 480282 17200 2 0 3 7 
-USA 28996 70507 2070 2432 
-USSR 55974 83936 1520 1500 
-Japan 221 6 7 0 2800 3033 
-Turkey 9096 16954 1730 1864 
- M C X ~ C O  912 3592 3550 3939 
-Western E u r o p e  18300 75269 3290 41 13 
Notes:a-(-.) means negligible value i.e less than 1 
b-NA means not available 
Sources:See page 151 
Annex(7.3)-A~erage area, production and productivity of major crops in Areb 
countries, world and some other countries, for the periods of 
1975-78 and 1980-84. 
Crop: Maize 
Country Area (1000 ha) Production (100 mt) Productivity (kg/ha: 
-Morocco 0 38 
-Oman - 
-Qatar - 
-Saudi Arabia 0 
-Somalia 105 
-Sudan 8 6 
-Syria 2 3 
-Tunisia - 
-UA Emirates - 
-Yemen AR 5 9 
-Yemen Dem. 6 
-Total Arab 1575 1514 371 7 3961 2361 2616 
Countries 
-Western Europe 6271 33988 4030 5420 
Notes:a-(as) means negligible value i.e less than 1 
b-NA means not available 
Sources:See page 151 
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Annex(7.4)-Average area, production and productivity o f  major crops in Arab 
countriea, world and some other countries, for the periods of 
1975-78 and 1980-84. 
Crop:Barley 
Country Area (1000 ha) Production (100 mt) Productivity (kg/he) 
-Bahrain - 
-Djibouti- - 
-Egypt 4 4  
-Iraq 582 
-Jordan 4 1 
-Kuwait - 
-Lebanon 10 
-Libya 346 
-Mauritania - 
-Morocco 21 86 
-Oman - 
-Qatar - 
-Saudi Arabia 10 
-Somalia - 
-Sudan - 
-Syria 1059 
-Tunisia 41 3 
-UA Emirates - 
-Yemen AR 6 5 
-Yemen Dem. 1 
-Total Arab 5589 6340 4305 4566 770 720 
Countries 
-World 79100 163290 1920 2 0 6 4 
-USA 375 1 70719 2070 2858 
-USSR 31035 44 190 1530 1424 
-Japan 122 386 2800 3 176 
-Turkey 3010 5905 N A 1962 
-Mexico 302 55 1 1730 1828 
-Western Europe 15062 54770 3 2 9 0 3636 
Notes:a-(.a) means negligible value i.e less than 1 
b-NA means not available 
Sources:See page 151 
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Annex(7.5)-Averege area, production and productivity o f  major crops in Arab 
countries, world end some other countries, for the periods o f  
1975-78 and 1980-84. 
Crop: Rice 
Country Area (1000 he) Production (100 mt) Productivitv (ka/ha) 
-8ahrain - 
-Djibouti- - 
-Egypt 4 4  1 
-Iraq 5 0 
-Jordan - 
. - ~ & ~ i  t -. 
-Lebanon - 
-Libya - . . 
-Mauritanis 2 
-Morocco 7 
- -Omen - 
-0atsr - 
-Saudi Arabia - 
-Somalia 2 
-Sudan 8 
-Syria 1 
-Tunisia - 
-UA Emirates - 
-Yemen A R  - 
-Yemen Dem. - 
-Total Arab 51 2 494 2651 2532 51 78 5132 
Countries 
-World 144523 430949 2 5 3 0 2982 
-USA 1240 6525 5000 5263 
-USSR 657 2558 3870 3891 
-Japan 2300 13131 6020 5709 
-Turkey 6 7  3 0 2 4550 4491 
-Mexico 161 5 3 2 2940 3307 
-Western Europe 301 1656 5097 
Notes:a-(..I means negligible value i.e less than 1 
b-NA means not available 
Annex(7.6)-A~eragC area, production and productivity o f  major c r o p s  i n  Arab 
countries, world and s o m e  other countries, for the periods o f  
1975-78 and 1980-84. 
Crop: Lequmes (total) 
Country Area ( 1 0 0 0  ha) Production (100 mt) Productivity ( k a / h a  
1975-78 1980-04 1975-78 1980-84 1975-78 - 1980-86 
-Algeria 9 6 116 7 0 4 3  7 30- - -  3 7 1 .  
-Qatar - 
-Saudi Arabia 3 
-Somalia 13 
-Sudan 73 ' 
-UA Emirates - - - 
-Yemen A R  7 6 7 2 7 6 
-Yemen Dem. - - - - - - 
-Total Arab 1533 1186 1332 1020 8 7 0  e6 0 
Countries 
-World 
-USA 
-USSR 
-Japan 
-Turkey 
-Mexico 
-Western Europe 7 2 0  
Notes:a-(s.1 means negligible value i.e less than 1 
b-NA means not available 
Sources : See page 151 
Annex (7.7)-Average area, production end productivity o f  major c r o p s  i n  Arab 
countries, world and s o m e  other countries, for the periods o f  
1975-78 and 1980-84, 
Crop: Broad beans,dry 
Country Area (1000 h a )  Production ( 1 0 0  m t )  
1 
-Saudi Arabia - - - - - - 
-Yemen Dem. - - - - - - 
- 
-Total Arab 4  6 3 4 2 2  5 4 8  
C o u n t r i e s  
-World 8977 34 4 6 1 0 0 3 0  
-USA 
-USSR 
-Japan 
-7 urkey 3 0 3 1 5 0 
-Mexico 5  2 3 7 42 
-Weetern Europe 
Notes:a-(..I means negligible value i.e l e s s  than 1 
b-NA means not available 
Sources:See page 151 
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Annex(7.8)-Average area, production and productivity o f  major crops i n  Arab 
countriee, world and s o m e  other countries, for the periods o f  
1975-78 and 1980-84. 
Crop: Chickpeas 
Country Area (1000 ha) Production ( 1 0 0  mt) Productivity ( k a / h a )  
1975-78 1980-84 1975-78 1980-84 1975-78 1980-84 
-Algeria - 34 4 1 2  6 2 7 7 6 0  663 
-Oman 
-Qatar 
-Saudi Arabia 
-Somalia 
-Sudan- 
-Syria 
-Tunisia 
-UA Emirates 
-Yemen A R  
-Yemen Dem. 
-Total Arab 2 2 6  2 7 2  1 4 3  1 8 0  6  3 3 6 9 1  
Count riee 
-World 9 6 6 4  6 0 6 0  6 5 0  6 2 7  
-USA 
-USSR 
-Japan 
-Turkey 273 2 8 3  1210 1037 
-Mexico 1 8 3  2 0 2  1 1 5 0  1 1 0 2  
-Western Europe 
Notes:a-(.a) means negligible value i.e less than 1  
b-NA means not available 
Sources : See page 151 
Annex(7.9)-Average area, production and productivity o f  major crops i n  Arab 
countries, world and aome other countries, for the periods o f  
1975-78 end 1980-84. 
Crop: Lentils 
Country Area (1000 ha) 
-Bahrain 
-Djibouti- 
-Egypt 
-Iraq 
-Jordan . . 
-Kuwei t 
-Lebanon 
-Libya 
-Mauritania 
-Morocco 
-Oman 
-Patar 
-Saudi Arabia 
-Soma 1 i a 
- S u d a n 
-Syria 
-Tunisia 
-UA Emirates 
-Yemen AR 
-Yemen Dem. 
-Total Arab 2 5 6  1 6 4  1 8 3  1 0 8  71 5 6 4  5 
C ountries 
-World 2 160 1414 6  3 0 6 5 5  
- -USA 1 1 2 0  
-USSR 
-Japan 
-Turkey 4 6 8 4 4 9 1 0 7 0  9 6 0  
-Mexico 1 3  1 1  9 8 0  85 1 
-Western Europe 
Notes:a-(..) means negligible value i.e less than 1  
b-NA means not available 
Sources:See page 151 
Anner(7.1O)-Average area, production and productivity of major crops in Arab 
countries, world end some other countries, for the periods of 
1975-78 and 1980-84. 
Crop: Dry onions 
Country Area (1000 ha) Production (100 mt) Productivity ( k a / h a )  
1 
1975-78 1980-84 1975-78 1980-84 1975-78 1980-81 
-Algeria 13 15 9 4 122 7231 - - 8305 
-Djibouti- 
-Egypt 
-Iraq 
-Jordan 
-Kuwait 
-Lebanon 
-Libya 
-Mauritania 
-Morocco 
-Oman 
-Qatar 
-Saudi Arabia 
-Somalia 
-Sudan 
-Syria 
-Tunisia 
-UA Emirates 
-Yemen AR 
-Yemen Dem. 
-Total Arab 8 8 8 4 1232 1430 14016 17050 
Countries 
-World 1647 21998 1 1  530 13355 
-USA 4 8  1724 34500 35921 
-USSR 178 1995 8610 11233 
-Japan 28.8 1155 361 90 40104 
-Turkey 7 2 1035 11910 14335 
-Mexico - - 8020 - 
-Wee tern Europe 142 3103 15710 21851 
Flotes:a-(-*I means negligble value i.e less than 1 
b-NA means not available 
Sources:See page 151 
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Annex:7.11)-Average area, production and productivity o f  major c r o p s  i n  Arab 
countries, world end s o m e  other countries, for the p e r i o d s  o f  
1975-78 snd 1 9 8 0 - 8 4 .  
Crop: Tomatoes 
Country Area ( 1 0 0 0  ha) Production ( 1 0 0  mt) Productivitv (ka/ha) 
1 9 7 5 - 7 8  1 9 8 0 - 8 4  1975 -78  - 1 9 8 0 - 8 4  1975 -78  1 9 8 0 - 8 4  
-Algeria 15 3  0  173 , 2 8 4  - -9450 9675  
(. 9) 7 -Bahrein ( . 5  . - -  22327  
-Djibouti- - - - - - - 
- E ~ Y  P t 138 138  1911  - 2 6 0 8 -  14640 1 8 9 1 9  
-Iraq 3 6  3  7  389  4  1 6  9060 11174 
-Jordan 9 12  1 4 5 -  1'95 13000 . 16332 
-Kuwai t 
-Lebanon 
-Libya 
-Mauritania 
-Morocco 
-Oman 
-Qatar 
-Saudi Arabia 
-Sudan 12 10 140 
-Syria 3 3 3  8 4 7  7  
-Tunisia 1 7  19  273 
-UA Emirates 1 1 14 
-Yemen Dem. - 1  - 15 - 11 856 
-Total Arab 31 8 34 1  4507 
Countries 
-World 2462 
-USSR 400  7084 16230 17728 
-Japan 51510 
-Turkey 1 1  5  3710 32810 32317 
-Mexico 7 1  1465 17730 20698 
-Western Europe 271 20 
Notes:a-(..) means negligible value i.e less than 1 
b-NA means not available 
Sources: See page 151 
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Annex(7.12)-Average area, production and productivity o f  major crops in Arab 
countries, world end some other countries, for the periods of 
1975-78 and 1980-84. 
Crop: Potatoes 
Country Area (1000 he) Production (100 m t )  Productivitv (ka/hal 
1975-78 .1900-04 1975-70 1980-84 1975-70 1980-84 
-Algeria 7 1 . 77 - - -.515 525 7254 6845 
-Qatar 
-Saudi Arabia 
-Somalia 
-Sudan 
-Syria 
-Tunisia 
-UA Emirates 
-Yemen AR 
-Yemen Dem. 
Countries 
-We6 tern Europe 2077 47428 18570 22833 
Notes:a- ( a s )  means negligible value i.e less than 1 
b-NA means not available 
Sources:See page 151 
Anned7.13)-Average area, production and productivity of major c r o p s  in Arab 
countries, world and s o m e  other countries, for t h e  p e r i o d s  o f  
1975-78 and 1980-84. 
Crop: Water melons 
Count ry Area (1000 ha) Production ( 1 0 0  m t )  P r o d u c t i v i t v  ( k a / h a )  
1975-78 1980-84 1975-78 1980-84 1975-78 - 1980-84 
-Algeria 2 5 3 1 183 195 7 3 2 0  6 3 7 3  
- ~ u w a i  t
-Lebanon 
-Libya 
-Hauritania 
-Morocco 
-Oman 
-Qatar 
-Saudi Arabia 
- U A  Emirates - 1 
-Yemen AR 1 - 
-Yemen Dem. - 2 
-Total Arab 257 300 3475 4061 13521 13551 
Countries 
-World 
-USA 
-USSR 
-Western Europe 115 2523 18080 21863 
luotes:a-(.a) means negligible value i.e less than 1 
b-NA means not available 
Sources: See page 151 
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Annex(8.1)-Average production, balance of export/import, total requirement 
and self-sufficiency ratio (SSR) of major food commodities in 
Arab countries for the period 1980-84. 
Commodity:Cereals Unit:1000 metric tons 
Country Production Exports Imports Balence Total Reqs. SSR(L1 
-1 raq 1703.3 - 2614.0 2614.0 4317.4 . 39.5 
-Saudi Arabia 617.6 14.6 5004.5 4989.9 5607.5 11.0 
-Tunisia 1181.0 1.6 1000.7 999.1 2180.1 54.2 
-UA Emirates 3.6 60.3 337.3 277.0 280.6 1.3 
-Yemen A R  681.6 (-) 514.7 514.7 1196.2 57.0 
-Yemen Dem. 46.8 0.4 207.1 206.7 253.5 18.5 
Totals 24593.1 683.4 26706.1 26022.7 50615.8 48.6 
Notes:a-For figures in "Balence", no sign indicates a negative value, 
plus sign indicates a positive value. 
b-(--)means a negligible value i.e. less then 0.1 
c-NA means negative value 
Sources:See page151 
Annex(8.2bAverage production, balance of export/import, total requirement 
and self-sufficiency ratio ( S S R )  of major food commodities in 
Arab countries for the period 1980-84. 
Commodity: Wheat Unit:1000 metric tons 
Country Production Exports Imports Balance Total Reqs. SSR(%) 
-Pa tar 0.1 - 41.5 41.5 41.6 0.4 
-Saudi Arabia 523.4 11.3 661.6 650.3 1173.7 44.6 
-Somalia - - 85.8 05.8 85.8 0.0 
-Sudan 179.2 - 347.4 347.4 526.6 34. 0 
-Syria 1706.4 2.0 644.4 642.4 2348.8 72.7 
-UA Emirates 0.9 8.2 144 . O  135.8 136.7 0.6 
-Yemen Dem. 9.1 0.1 161.6 161.5 170.6 5.3 
Totals 9115.4 112.6 16846.0 16733.4 25848.8 36.3 
Notes:a-For figures in "Balance", no sign indicates a negative value, 
plus sign indicates a positive value. 
b - ( - . )  means a negligible value i.e. less than 0.1 
c-NA means negative value 
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Annex(8.3)Averege production, balance of export/import, total requirement 
end self-sufficiency ratio ( S S R )  o f  major food commodities in 
Arab countriee for the period 1980-84. 
Commodity: Maize Unit:1000 metric t c  
Country . Production Exports Imports Balance Total Reqs. SSR ( %  
-Saudi Arabia 1.8 ( a  a )  756.8 756.8 758.5 0 . 2  
-UA Emiratee 1.6 0.1 22.0 21.9 23.5 6.6 
-Yemen Dem. 5.8 - 4.0 4.0 9.8 59.3 
Totale 3960.5 37.1 3602.6 3565.5 7526.0 52.6 
Notee:a-For figures in "Balance", no sign indicates a negative value, 
plus sign indicates a positive value. 
b-(*-)means a negligible value i.e. less than 0.1 
c-NA means negative value 
So~rrce: See page 151 
Annex(0.4)Average production, balance o f  export/import, total requirement 
and self-sufficiency ratio (SSR) o f  major food commodities in 
Arab c o u n t r i e s  for the period 1980-84. 
Commodity: Barley Unit:lOOO metric tc 
Country Production. Exports I m p o r t s  B a l a n c e  Total Reqs. SSR ( L  
-Algeria 567.4 - 394.2 394.2 961.6 59.0 
-Oman - 1.5 5.1 3.6 3.6 0.0 
-Qatar 0.8 - 26.0 26.8 27.6 2.9 
-Saudi Arabia 6.0 0.4 3119.9 3119.5 3125.5 G .  2 
-Sudan - - - - - - 
-Syria 999.9 148.6 109.3 +39.3 960.6 104.1 
-Tunisia 304.1 - 45.7 45.7 349.8 86.9 
-UA E m i r a t e s  1 .O 2.2 31.9 29.7 30.8 3.3 
-Yemen Dem. 0.4 - - - D.4 100.0 
Totals 4565.7 157.5 4406.0 4248.5 8814.1 51 .€! 
Notes:a-For figures in "Balance", no s i g n  i n d i c a t e s  a negative value, 
plus s i g n  indicates a positive value. 
b-(*-)means a negligible value i.e. l e s s  t h a n  0.1 
c-NA means negative value 
Sources:See page 151 
Annex(B.5) Average production, balance of export/import, total requirement 
end self-sufficiency ratio ( S S R )  of major food commodities in 
Arab countries for the period 1900-04. 
Commodity: Rice Unit:1000 metric ton 
Country Production, Exporta Imports Balance Total Reqs. SSR (?A) 
-Saudi Arabia - 2.2 4 4 6 . 9  4 4 4 . 7  4 4 4 . 7  0 . 0  
-UA Emirates - 48.5 138.4 89.9 89.9 0.0 
-Yemen A R  - (-1 32.3 32.3 32.3 0.0 
-Yemen Dem. - 0.3 41.5 41.2 41.2 0.0 
Totals . 2532.2 119.9 4031 R 
Notes:a-For figures in "Balance", no sign indicates a negative value, 
plus sign indicates a positive value. 
b-(--)means a negligible value i.e. less than 0.1 
c-NA means negative value 
S0urces:See page151 
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Annex(0.6kAverage production, balence of export/import, totel requirement 
and self-sufficiency ratio ( S S R )  o f  major food commodities in 
Arab countries for the period 1980-84. 
Commodity: Legumes (total) Unit:1000 metric tons 
Country Production Exports 'Imports Belance Total Reqs. SSR ( ? ; I  
-Algeria 40.0 - 105.5 ' 105.5 145.5 27.5 
-Morocco 191.2 5.8 - +5.8 185.0 103.2 
-Oman - - 1.2 1.2 1.2 0 :O
-Qatar - - 1.9 1.9 1.9 0.0 
-Saudi Arabia - 0.5 31.2 30.8 30.6 0.0 
-Somalia - - 0.2 0.2 0.2 0.0 
-Sudan 34 .O 1.5 12.6 1 1  . O  45.0 75.6 
-Syria 184.7 29.6 0.8 +28.9 155.8 118.5 
-1uniaie 88.8 6.3 0.1 +6.2 82.6 107.5 
-UA Emirates - 2 . 9  11.9 9 . 0  9 . 0  0.0 
-Yemen Dem. - - 1.5 1.5 1.5 0.0 
Totals 996.6 62.3 393.1 330.9 1 3 2 7 . 5  75.1 
Notes:e-For figures in "Balance, no sign indicates a negative value, 
plus sign indicates a positive value. 
b-(-.)means a negligible value i.e. leas than 0.1 
c-NA means negative value 
Sources:See page 151 
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Annex(8.7)Averege production, balance of exportl'import, total requirement 
and self-sufficiency ratio (SSR) of major food commodities in 
Arab countries for the period 1980-84. 
Commodity: Vegetables (total) Unit:1000 metric ton 
Country Production Exports Imports Balance Total Reqs. SSR ( L )  
-Algeria 960.9 - 14.6 14.6 - 975.6 * - 98.5 
-Oman 137.1 2.1 15.3 13.2 150.3 91.2 
-Qatar 16.8 - 9.8 9.0 26.6 63.1 
-Saudi Arabia 914.0 32.9 388.8 355.9 1269.9 72 .0 
-Somalia 73.4 (..I 0.7 0.7 74.1 99.1 
-Syria 3652.0 16.4 74.8 58.4 3710.4 98.4 
-Tunisis 1087.3 1.5 5.8 4.3 1091.6 99.6 
-UA Emirates 228.3 43.2 208.5 165.3 393.6 58.0 
-Yemen A R  307.5 0.1 11.8 11.7 319.2 96.3 
- -- 
Totals 21690.6 718.2 1131.0 412.9 22103.6 9 8  . I  
Notes:a-For figures in "Balance, no sign indicates a negative value, 
plus sign indicates a positive value. 
b-(0.) means a negligible value i.8. less than 0.1 
c-NA means not available. 
Sources: See page 151 
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Annex(8.8)Average production, balance o f  export/import, total requirement 
and self-sufficiency ratio (SSR) o f  major food commodities in 
Arab c o u n t r i e s  for t h e  period 1980-84. 
Commodity: Dry onions Unit:1000 metric tons 
Country Production E x p o r t s  Imports Balance Total Reqs. 'SSR ( % I  
-Algeria 1 2 1 . 5  - - - 1 2 1 . 5  1 0 0 . 0  
-8mhrmin - - 7 . 9 -  7 . 9  7 . 9  0 . 0  
-Djibouti - (.-I 0.2 0 . 2  0 . 2  0 . 0  
-Egypt 6 0 0 . 6  2 6 . 6  - + 2 6 . 6  5 7 4 . 0  1 0 4 . 6  
-Omen 5 . 1  - - - 5 . 1  1 0 0 . 0  
-Qatar - - 4 . 6  4 . 6  4.6 0 . 0  
-Saudi Arabia 3 4 . 5  2 . 3  1 0 4 . 7  1 0 2 . 5  1 3 7 . 0  2 5 . 2  
-UA E m i r a t e s  5 . 1  1 5 . 4  6 2 . 3  4 6 . 9  5 2 . 1  9 . 9  
-Yemen Dem. 3 . 9  (-.I 2  . O  1 . 9  5.8 6 6 . 8  
T o t a l s  1 4 3 0 . 5  6 7 . 2  2 6 4 . 9  195.7 1 6 2 6 . 2  R R  J- 
Notes:a-For figures in "Balance, no sign indicates a negative value, 
plus sign indicates e positive value. 
b-(**)means a negligible value i.e. l e s s  than 0.1 
c-NA means not available 
Sources:See page 1 5 1  
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Annex(8,g)Averege production, balance of export/import, total requirement 
end self-sufficiency ratio (SSR) of major food commodities in 
A r a b  countriee for the period 1980-84. 
Commodity: Tomatoes Unit:1000 metric tons 
Country Production Exports Imports Balance Total Reqs. SSR (7;)  
-Algeria 284.4 - - - 284.4 100.0 
-Saudi Arabia 267.3 3.1 104.4 101.3 368.3 79.5 
-UA Emirates 48.6 1.4 16.1 14.7 63.4 76.7 
-Yemen A R  - - (. .) (. .> (9.) 0 . 0  
-Yemen Dem. 14.5 (..I - .I- (-) 14.5 100.1 
Totals 5814.0 231.1 239.9 8.8 5822.8 99.9 
Notes:a-For figures in "Balance1', no sign indicates a negative value, 
plus sign indicates a positive value. 
b-(--)means a negligible value i.e. less than 0.1 
c-N4 means negative value 
Sources:See page 151 
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Annex(8.lO)Average production, balance of export/import, total requirement 
and self-sufficiency ratio ( S S R )  of major food commodities in 
Areb countriee for the period 1980-84. 
Commodity: Potetoes Unit:1000 metric tor 
Country Production Exports Importa Balance Total-Reqs. SSR ( % I  
-Algeria 525.0 - 228.7 228.7 . . 753 :7 69.7 
-Saudi Arabia 0.3 1.4 91 . O  89.6 93.9 0 . 5  
-Somalia - - 0.3 0.3 0.3 0.0 
- U A  Emirates 1.7 3.3 25.6 22.4 24.0 0.7 
-Yemen Dem. 9.2 - 3.3 3.3 12.5 73.9 
Totals 3109.5 287.0 657.6 370.6 3000.1 89.L 
Notes:a-For Figures in "Balance", no sign indicates a negative value, 
plus sign indicates a positive value. 
b-(--)means a negligible value i.e. less than 0.1 
c-NA means negativc value 
Sources:See page151 
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Annex(8.11Rverage production, balance of export/import, total requirement 
and self-sufficiency ratio ( S S R )  of major food commodities in 
Arab countries for the period 1980-84. 
Commodity: Fruits (total) Unit:1000 metric ton: 
Country Production Exports Imports Balance . Total Reqs. SSR ( ? i )  
- .  
-Saudi Arabia 460.9 37.4 661.3 624.0 1084.9 42.5 
-UA Emirates 65.2 48.1 259.0 210.9 276.1 23.9 
-Yemen AR 158.4 0.1 88.0 87.9 246.3 64.3 
-Yemen Dem. 23.8 1.1 14.2 13.2 37.0 64.4 
Totals 10562.8 1465.3 1701 .O 235.7 10798.5 97.8 
Notes:a-For figures in "Balance, no sign indicates a negative value, 
plus sign indicates a positive value. 
b-(-)means a negligible value i.e. less than 0.1 
c-NA means not available. 
5ources:See page 151 
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Annex(0.12)verege production, balance o f  export/import, tote1 requirement 
end self-sufficiency ratio ( S S R )  o f  major food commodities in 
Arab countries for the period 1980-84. 
Commodity: Apples Unit:1000 metric t o n  
. .  . Country Production Exports Imports Belence Totel Reqs. SSR ( O d )  
. . -Algerle 24.6 - - - 24.6 100.0 
-Bahrain - - 2.6 2.6 2.6 0.0 
-Saudi Arabia - 2.4 1 0 7 . 5  1 0 5 . 1  1 0 5 . 1  0 . 0  
-UA Cmiretes - 9.4 28.4 18.9 18.9 0.0 
-Yemen Dern. - (--I 3.0 3.0 3.0 0.0 
Totals 495.6 95.9 350.4 254.6 750.3 66.1 
Notes:e-For figures in "Balance", n o  sign indicates a negative value, 
plus sign indicates a positive value. 
b-(**) means a negligible value i,e. less than 0.1 
c-NA means negative value 
Sources: See page 151 
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Annex(6.13)Average production, balance of export/import, total requirement 
and self-sufficiency ratio (SSR) of major food commodities in 
Arab countries for the period 1980-84. 
Commodity: Red meat Unit:1000 metric ton: 
Country Production Exports Imports Balance Total Reqs. SSR ( ? i )  
- - 
-Algeria 143.8 - 27.7 27.7 171.4 83.9 
-Bahrain 3.1 - 7.7 7.7 10.8 28.6 
-Saudi Arabia 143.3 0.4 81.3 80.9 2 2 4 . 2  63.9 
-UA Emirates 13.8 3.6 43.6 40.0 53.7 25.6 
-Yemen Dem. 10.4 - 1 .O 1 . O  1 1 . 4  9 1 . 1  
Totala 1925.0 9.1 449.7 440.7 2365.7 81.1 
Notes:a-For figures in "Balance, no sign indicates a negative value, 
plus sign indicates a positive value. 
b-(-.)means a negligible value i.e. less than 0.1 
c-NA means negative value 
Sources: S e e  page 151 
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Annex(8.14)Average production, balance o f  export/import, total requirement 
and self-sufficiency ratio (SSR) o f  major food commodities i n  
Arab countries for the period 1980-04. 
Commodity: White Meat (poultry meat) Unit:1000 metric tons 
- 
Country Production Exports Imports Balance Total Reqs. SSR ( % }  
-Algeria 102.3 - - - . . 102.3 100.0 
-Oman 
-Qatar 
-Saudi Arabia 
-Some 1 i a 
-Sudan 
-Syria 
-Tunisia 
-UA Emirates 
-Yemen AR 
-Yemen Dem. . - -  . . . . a a - 8  6.5 17.9 
Totals 868.2 19.9 501.7 481.9 1350.0 6 k .  3 
Notes:a-For figures in "Balance, no sign indicates a negative value, 
plus sign indicates a positive value. 
b - ( - 0 )  means e negligible value i.e. less then 0.1 
c-NA means not available 
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Annex(8.15)Average production, belance o f  export/import, total requirement 
end self-sufficiency ratio (SSR) o f  major food commodities i n  
Arab countrise for the period 1980-04. 
Commodity: Eggs in Shell (for human Unit:1000 metric t c  
consumption) - 
Country Production Exports Imports Belence Tote1 Reqs. SSR ( 5  - .  
-Saudi Arabia 68.5 0.2 9.1 8.9 7 7 . 4  88.5 
-UA Emirates 3.9 2.4 16.0 13.6 17.5 22.3 
-Yemen Dem. 1.4 (-1 1.9 1.9 3.3 42.I: 
Totals 566.6 11.9 1 50.1 138.2 704.8 80.; 
Notee:e-For figures in "Balance", n o  sign indicates a negative value, 
plus sign indicates a positive value. 
b-(**)means a negligible value i.e. less than 0.1 
c-NA rneans not available 
Sources:See page 151 
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Annex(8.16)Average production, balance o f  export/import, total requirement 
end self-sufficiency ratio ( S S R )  o f  major food commodities in 
A r e b  countries for t h e  period 1980-84. 
Commodity: Sugar (refined) Unit:1000 metric tons 
Country Production Exports Imports Balence Totel Reqs. SSR (!;I 
-Saudi Arabia - 1 0 . 9  4 0 7 . 5  3 9 6 . 6  3 9 6 . 6  0.0 
-UA E m i r a t e s  - 1 2 . 3  7 8 . 6  6 6 . 3  
-Yemen Dem. - - 4 3 . 3  4 3 . 3  4 3 . 3  0 . 0  
T o t a l s  1 5 6 1 . 9  7 0 . 9  3 2 4 2 . 7  3 1 7 1 . 8  4 7 3 3 . 7  3 3 . 0  
Notes:e-For figures in "Balance, no sign indicates a negative value, 
plus sign indicates a positive value. 
b-(-*) means a negligible value i.e. l e s s  than 0.1 
c-NA means negative value 
Sources:See page 
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S o u r c e s  o f  A n n e x ( 7 )  a n d  A n n e x ( 8 ) :  
a -  Y e a r b o o k  o f  A g r i c u l t u r a l  S t a t i s t i c s ,  Vo1 .4  a n d  5,  
( 1 9 8 4  & 1 9 8 5 1 ,  AOAD, K h a r t o u m - S u d a n .  
. - - 7 
b-.  F A O - P r o d u c t i o n  Y e a r b o o k ,  V o l s . 3 1 ,  32, 34 ,  36  dr 38  
( 1 9 7 7 ,  78,  8 0 ,  8 2  & 8 4  r e s p e c t i v e l y ) .  F o o d  a n d  A g r i c u l t u r e  
o r g a n i z a t i o n  o f  t h e  U n i t e d  N a t i o n s ,  R o m e - I t a l y .  
c -  FA0 T r a b e  Y e a r b o o k ,  V o l s . 3 6  & 38 ( 1 9 8 2  & 1 9 8 4 ) . F o o d  a n d  
A g r i c u l t - u r e  O r g a n i z a t i o n - o f  t h e  U n i t e d  N a t i o n s , R o r n e - I t a l y .  
d- Qasem, 1 9 8 2 .  
A n n e x ( 9 . 1 )  - 0 i s t r i b u t i o n  o f  manpower  w o r k i n g  i n  a g r i c u l t u r a l  r e s e a r c h  i n s t i  t u  
t i o n  o u t s i d e  u n i v e r s i t i e s  by  f i e l d .  
- c o u n t r y : .  !gyp!. . . - Y e a r / N o t e s :  . . ??89:6>. . . 
- V a r i o u s  A g r i c u l t u r a l  - I n a t i t u t i o n s ( 8 ) :  ................. 
Research. C e n h e r s t .  
*-AGRICULTURAL RESEARCH CENTER I N  GIZA/MINISTRY OF AGRICULTURE AND FOOD 
SECURITY. 
-UNIT  OF AGRICULTURAL AND BIOLOGICAL RESEARCH, NATIONAL RESEARCH CENTER, 
ACADAMY OF S C I E N T I F I C  RESEARCH AND JECHNOLOGY/MINISTRY OF SC IENT IF ICE  
RESEARCH. 
- IRR IGAT ION RESEARCH CENTER/ MINISTRY OF IRRIGATION.  
-DESERT RESEARCH CENTER/MINISTRT OF AGRICULTURAL REFORM. 
P e r  c e n t  
f r o m  
t o t a l  
9.0 
11.9 
5.3 
1.2 
2 7.3% 
8.1 
12.7 
20.8% 
8.4 
8.1 
16.5% 
1 .I![ 
3.82 
8.5 
1.7 
9.0 
1 9 . 2 L c  
- 
4.6 
3.0 
0.5 
2.8 
0.3 
F i e l d  
F i e l d  C r o p s  
F r u i t s  a n d  v e g e t a b l e s  
O t h e r s - C o t  t o n  
- S u g a r  Cene 
- T o t a l  P l a n t  P r o d u c t i o n  
P l a n t  D i s e a s e s  
E n t o m o l o g y  
O t h e r s  
- T o t a l  P l a n t  P r o t e c t i o n  
A n i m a l  p r o d u c t i o n  
A n i m a l  H e a l t h  
M ~ r i n e  S c i e n c e s /  
F i s h e r i e s  
- T o t a l  
- M e c h a n i z a t i o n  
- A g r i c u l t u r a l  E c o n o m i c s  
S o i l s  
W a t e r  R e s o u r c e s  
l r r i g a t l o n  
, - T o t a l  
- C e n t r a l  S u p p o r t  
S e r v i c e s  
- O t h e r s - D e s e r  t k e s e a r c h  
- B o t a n y  
- S t a t i s t i c s  
I - L a b  A n a l y s i s  
- L a n d  S u r v e y  
G r a n d  t o t a l s  
w o r k e r s  
T o t a l  p e r  f i e l d  
2 3 6 
3 13 
139 
3 1 
71 9 
21 4 
335 
54 9  
220 
2 1. 3 
433 
2 8 
10 1 
224 
4 4 
2 3 8  
506 
- 
122 
8 0 
13 
7 4 
9 
2634+(555)=3189 
o f  r e s e a r c h  
B Sc .  
- 
555 
Ph.D 
132 
127 
8 0  
16' 
355 
130 
156 
286 
1 1  1 
133 
241; 
7 
25 
113 
I4 
105 
232 
- 
64 
5 1 
8 
42 
4 
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Number 
M Sc.  
104 
186 
5 9 
15 
3 6 4 
8 4 
179 
263 
109 
8 0 
1 8 9  
2 1 
7 6 
1 1  1 
3 0 
133 
2 74 
- 
5 8 
2 9 
5 
3 2 
5 
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Annex(9.2) - D i s t r i b u t i o n  o f  m a n p o w e r  w o r k i n g  i n  a g r i c u l t u r a l  r e s e a r c h  i n s t i t u  
t i o n  o u t s i d e  u n i v e r s i t i e s  b y  field. 
I r a q  - Year/Notee: 1 9 8 4  ......... - Country:........... 
1 - C e n t e r  o f  A g r i c u l -  - Institutions(a):................. 
t u r a l  .......... R e s e a r c h Fptgf.R$gpurgps/ 
S k i e n t i f i c  R e s e a r c h  C o u n c i l  
. . - 2:hk j . ib '  bv*  A b b l i b b *  kbiib;iitkbi 
. . . . . . . a  ..................*- 
. . - R.eseerch'/kinistry o f  A q r i c u l  t u r e  
F i e l d  C r o p s  1 9  6 2  
F r u i t s  a n d  v e g e t a b l e s  
Others-Seed P r o d u c t i o n  
~es-.e'nd L a n d  ~ e c . ~ e n t e r , ~ u h l i c  A u t h o r i t v  for Res.&Design/Ministry o f  Irriaiii 
P e r  c e n t  
f rum 
t o t a l  
F i e  1 d 
- P l a m s  
-Total P-lant P r o d u c t i o n  
P l a n t  D i s e a s e s  
Ei-ltomology 
O t h e r s  
-Total Plant Protection 
An i m a l  P r o d u c t i o n  - -  
A n i m a l  H e a l t h  
M a r i n e  S c i e n c e s /  
F i s h e r i e s  
L A ~ r i c u l t u r a l  E c o n o m i c s  1 2 1 9 1  I 1 1  I 2 . 4 %  
V u m b e r  o f  r e s e a r c h  w o r k e r s  
1 1  - '  
5 1  
Total 
S o i l s  4  8 
Wa t e r  R e s o u r c e s  3 3  
Ph.D 
1 0  
17 - 
- 
I r r i g a t i o n  
14 
1 3 8  
1 7  
2 
5  1 
2 8  - 
- 
T o t a l  p e r  field M S c .  
2 5 
1 8 9  
2 8  
1 6  
- Total 1 4 8  
0 Sc. 
5 . 3  
40.4P0 
6 1 
4 5. - 
- 
90 1 
. . 
S e r v i c e s  
.Others-Forages 
I 
1 3 . 0 ' 0  
9 . 6  - 
- 
4 5 
-pp 
18 
I I I 
9 . 6 ? 0  
3.8Fc 
C e n t r a l  S u p p o r t  
1  
I 
5  
G r a n d  t o t a l s  - 3 3 7  - 1 3 1  2 2 5  
Annex(9.3) -Distribution o f  manpower working i n  agricultural research institu. 
tion outside universities by field. 
Jordan - Country: 1 9 8 5  - Year/Notes: ....... ................ 
-Department o f  ................ - Inst.itutions(.s).:. 
Projects,Dlvlslon of Agricultural ....................... 
R k k k b i k h 7 ~ i n i s t r ~  of Agriculture ................................. 
Field 
Field Crops 
Fruits and vegetables 
Others 
-Total Plant Production 
Plant Diseases 
Entomology 
Others 
-Total Plant Protection 
Animal Production 
and Health: 
Marine Sciences/ 
Fisheries 
Number * - .  f r esearch workers B SC..'i T;taliper field Per cent from total 1 6 . 1  
1 2 . 9  
.Agricultural Economics 
Soils 
Water Resources 
Irrigation 
I - 
Total 
.Central Support 
Services 
.Others-Forages 
-Forestry 
Total 1 1  
Grand Totals 
2 3 9 . 7 ~ ~  
Annex(9.4) -Distribution o f  manpower working in agricultural research i n s t i t ~  
tion outside universities by field. 
Lebanon Country: - Year/Notes: ......... 1979 - ................... 
-Institute o f  ................. - Institutions(s): 
Agricultural Research/Ministry o f  .................................. 
Agriculture ............. 
Per c e n '  
from 
total 
4 3 .  5 L  
& . A o ;  
21.7% 
- 
- 
30. boo 
Field 
Field Crops 
Fruits and vegetables 
Others 
-Total Plant Production 
Plant Diseases 
Entomology 
Others 
-Total Plant Protection 
Animal Production 
Animal Health 
Marine Sciences/ 
Fisheries 
- Total 
-Mechanization 
-AgriculturalEconornics 
Soils 
Water Resources 
Irrigation 
- Total 
-Central Support 
Services 
-Others 
Grand Totals 
Ph.0 
..... 
4 
- 
3 - 
- 
1 
o f  research 
8 Sc. 
2 8  
Number 
M Sc. 
6 
1 
2 
- 
- 
6 
fi 
workers 
Total per field 
1 0  
- 
1 
5 - 
- 
7 
2 + ( 2 8 ) = 5 1  
Annex(9.5) -Distribution o f  m a n p o w e r  working i n  a g r i c u l t u r a l  r e s e a r c h  institu- 
t i o n  o u t s i d e  u n i v e r s i t i e s  by  field. 
Kuwait., , , ......... - Country:................ - Year/Notes: 1985 
-Kuwei t Institute o f  - Institutions(s): ................. 
Scienti f ic, P p a e g r ~ h . ,  ......... 
P e r  cent 
from 
total 
. 
F i e l d  
F i e l d  Crops 
F r u i t s  and v e g e t a b l e s  
O t h e r s  
-1ota.l Plant P r o d u c t i o n  
Plant D i s e a s e s  
Entomology 
O t h e r s  
-Total Plant P r o t e c t i o n  
Animal Production 
. A n i m a l  Health - -  
Marine Sciences/ 
Fisheries 
- Total 
-Mechanization 
.Agricultural E c o n o m i c s  ' 
- .- 
S o i l s  
Water R e s o u r c e s  
Irrigation 
- Total 
-Central Support 
S e r v i c e s  
-Others 
Grand Totals 
w o r k e r s  
T o t a l  per field 
- 32+(48)=8D 
o f  r e s e a r c h  
B Sc. 
40 
P ~ . D  
18 
Number 
H Sc. 
- 14 
Annex(9.6) -Distribution o f  manpower working in agricultural research inetitu 
tion outside universitier by field. 
Libya 1984 - Country:................ - Year/Notes; . . . . . , . . a a a  
- Institutions(e) : : ! ~ F ~ F Y ~ ~ v F B ~ .  0 ~ 8 e a r c h  
CenLer/National Authority.of.Scientific 
Per cent 
from 
total 
Field 
Field Crops 
Fruits and vegetables 
Others 
'-Total Plant Production 
Plant Diseases 
Entomology 
Others 
-Total Plant Protection 
Animal Production 
Animal Health' 
Marine sciences/ 
Fisheries 
- Total 
-Mechanization 
.Agricultural Economics 
Soils 
Water Resources 
Irrigation 
- Total 
-Central Support 
Services 
-Others 
Grand Totals 
workers 
Total per field 
- 87+(78)=165 
o f  research 
B Sc. 
7  8  
Ph.0 
- 2 7 
Number 
M Sc. 
- 6 0 
A n n e x ( 9 . 7 b D i s t r i b u t i o n  o f  m a n p o w e r  w o r k i n g  i n  a g r i c u l t u r a l  r e s e a r c h  i n e t i t u  
t i o n  o u t a i d e  u n i v e r a i t i e a  b y  rield. 
M o r o c c o  - Country:......................... - Year/Notea: 1 9 8 4  ......... 
-National I n s t i t u t e  - Institutions(s): ................. 
o f  A g r i c u l t u r a l  Rese?r~?!Mi?ig!fy o f  ................ 
A g r i c u l t u r e  ............. 
F i e l d  
F i e l d  C r o p s  
F r u i t s  a n d  v e g e t a b l e s  
O t h e r s  
- T o t a l  P l a n t  P r o d u c t i o n  
P l a n t  D i s e a s e s  
E n t o m o l o g y  
O t h e r s  
Animal H e a l t h  
M a r i n e  S c i e n c e s /  
F i s h e r i e s  
N u m b e r  o f  r e s e a r c h  w o r k e r s  
- ~ o t a l  Plant ~ r o t e c t i o n l  I 
P e r  cent  
f r o m  
t o t a l  
1 
1 
- 
Animal P r o d u c t i o n  
T o t a l  p e r  f i e l d  
1 8  
19 
1 
- 
- A g r i c u l t u r a l  E c o n o m i c s  
Water R e s o u r c e s  
I r r i g a t i o n  
B Sc. Ph.0 
- 
- 
- 
3 8 
1 3  
4 
I I I I I 
- Total 
-Central S u ~ ~ o r t  
H Sc. 
1 8  
1 9  
1 
3 8 
1 4  
4 
Total 
. . 
S e r v i c e s  
-Others-Food Tech.+ 
N u t r i t i o n - C l i m a t o l o g y  
- F o r a g e s  
- S t a t i s t i c s  
- C h e m i s t r y  
- M i c r o b i o l o g )  
I:Nechanizat i o n  - - - I - 
- 
I 
8 
G r a n d  T o t a l s  - 2 
1 8 8 . 8  
Annex(9.B) -Distribution o f  manpower working i n  agricultural research institu- 
tion o u t s i d e  universities by field. 
Oman - Country: 1984  - Year/Notes: .......... .................. 
-Department of ................. - Institutions(s): 
Agricultural ............. R e s ~ ? ~ ~ ~ ! M i p i s ~ ; ~ , p f .  
Agriculture and Fisher???.. ..................... 
I Field Crops I Fruit. and vegetable8 
. - Others 
-Total Plant P r o d u c t i o ~  
Plant Diseases 
I Entomology -Others 
I -  . Total 
- 
- 
I -Mechanization -Agricultural Economic! 
-Total Plant P r o t e c t i o ~  
Animal Production 
- Animal Health - -  
. -  Marine Sciences/ 
Fisheries 
Soils 
Water Resources 
Irrigation 
Total 
I ~ C e n t r a l  Support 
Services 
-Others 
Grand Totals 
Number o f  resel 7Sc. 8 Sc. rch workers Per cent f  ron: Total per field total 
Annex(9.9)-Distribution o f  manpower working i n  agricultural research instito- 
tion outside universities by field. 
Qatar .......... Country:................ - Yesr/Notee: 1981 . 
-Department of Institutions(s):................. . 
A 9 f ? ~ ~ ! f  ? a!. ! $ s ~ 8 r c b l M i o i s t ~ ~ ,  o f .  
Agriculture end Industry .......................... 
Per cent 
from 
total 
Field 
Field Crops 
Fruits and vegetables 
Others 
-Total Plant Production 
Plant Diseases 
Entomology 
- Others 
-Total Plant Protection 
Animal P.roduction 
Animal Health 
Marine Sciences/ 
Fisheries 
- Total 
-Mechanization -- , . 
-Agricultural Economics 
Soils 
Water Resources 
Irrigation 
- 'Total 
-Central Support 
Services 
-Others 
Grand Totals 
workers 
Total per field 
- 9+(8)=17 
o f  research 
B Sc. 
8  
p h . ~  
- 3 
Number 
H SC. 
- 6 
Annex(9.10) - D i s t r i b u t i o n  o f  marlpower w o r k i n g  i n  a g r i c u l t u r a l  r e s e a r c h  i n s t i t u -  
t i o n  o u t s i d e  u n i v e r s i t i e s  by field. 
S a u d i  Arabia,. , .......... - C o u n t r y :  - Yeer/Notes: 1 9 8 5  ............... 
- Institutions(s): !:!P~.~PPB>. L P P ~ P ~  o f  
Ag!i.cy?.ty!e. ,epg !sf er. R p a ~ a r c h / M i n i s t r y  
o f  A g r i c u l t u r e  2 - A g r i c u l t u r a l  R e s e a r c h  ................................. 
C e n t e r s  i n  t h e  M i n i s t r y  o f  A g r i c u l t u r e  ............................. 
e'nb' k a  t e r  
P e r  c e n t  
f r o m  t o t a l  
( A \  
F i e l d  
Field' C r o p s  
F r u i t s  a n d  v e g e t a b l e s  
O t h e r s  
E n t o m o l o g y  
O t h e r s  
N u m b e r  o f  r e s e a r c h  w o r k e r s  
- T o t a l  P l a n t  P r o d u c t i o r  
P l a n t  D i s e a s e s  
A n i m a l  H e a l t h  
M a r i n e  S c i e n c e s /  
F i s h e r i e s  
T o t a l  p e r  f i e l d  
- 
4  
5 
6 
1 
I-Total P l a n t  P r o t e c t i o n  
( A n i m a l  P r o d u c t i o n  
B Sc. Ph.D 
- 
2 
4 ,  
- A g r i c u l t u r a l  E c o n o m i c s  
S o i l s  
W a t e r  R e s o u r c e s  
I r r i g a t i o n  
H Sc. 
- 
2 
1  
3 
1 
2  
1 
Total 
l ~ H ~ ~ h ~ ~ i ~ ~ t  i o n  
9 
2  
3  
1 
3  
- T o t a l  1 3  6  
G r a n d  T o t a l s  (a+ (E+ 138+ 1 ~ + ( 3 8 ) = 7 8  I 
2 2 . 5 %  
5 
. . 
' S e r v i c e s  
- O t h e r s - F o o d  T e c h n o l o g y  
a n d  N u t r i t i o n  
- C h e m i  s t  r  y  
1 4 0 + = 6 1  b0*.)9 1.58*=96 i 100+(96)=196++ 
'Number o f  r e s e a r c h  w o r k e r s  i n  t h e  A g r i c u l t u r a l  R e s e a r c h  o f  t h e  M O A , n o t  
5 
2 
I 
- C e n t r a l  S u p p o r t  
9 
d i v i d e d  i n t o  d i s c i p l e n s  
* * T o t a l ' i n c l u d i n g  w o r k e r s  i n  t h e  A g r i c u l t u r a l  R e s e a r c h  C e n t e r s  o f  t h e  M O A ,  
n o t  d i v i d e d  i n t o  d i s c i p l e n s  
(A)-% t o t a l  o f  t h o s e  i n  t h e  R e g i o n a l  C e n t e r  o f  A g r i c u l t u r e  a n d  W a t e r  R e s e a r c t  
1 2 . 5 ? 6  
5 
2 2 .  5 %  
4 
3 
4 10% 
3 
3 
7  
6 
17.5 
1 5  
Annex(9.11) .Distribution o f  manpower working in agricultural research institu- 
tion outside universities by field. 
.. - Country:. ..... ?PFB)~P.. .... - Yeer/Notes: . 3 ? 8 9 . .  
-Agricultural ............... Research - Institutions(8):. 
Center/Ministry . . . . . . . . . . . . . . . . . . . . . . . .  o f  Agriculture 
Per cent 
from 
total 
35.7X 
i 
I 
1 4 . 3 %  
I 
2 1 . 4 %  / 
1 
! 
I 
I 
! 
1 
I 
28.65: 
- -- 
Field 
Field Crops 
Fruits end vegetables 
Others 
-Total Plant Production 
Plant Diseases 
Entomology 
Others 
-Total Plant Protection 
Animal Production 
Animal Health 
Marine Sciences/ . 
Fisheries 
- Total 
-Mechanization 
.Agricultural Cconomics 
Soils 
Water Resources 
Irrigation 
Total 
Central Support I 
Services 
t Others 
I 
G rand Totals 
workers 
Total per field 
5 
2 
3 
4 
14+(11)=25 
o f  research 
El Sc. 
1 
- 1 1
Ph.0 
2 
1 
i 
1 
6 - 
Number 
M Sc. 
3 
1 
1 
3 
8 - 
A n n e x ( 9 . 1 2 ) - D i s t r i b u t i o n  o f  manpower working i n  agricultural research institu- 
tion outside universities by field. 
Sudan - Country: ................ - Year/Notes: . .1?88.. 
rA9ricul tura!. !??parch - Institutions(s).. ......... 
A!~$!p~i!y/Mi~i,?t~y. of. AgricuItuse. 
Per cent 
from- 
total 
20.0. 
19.5 ; 
4.2 
43.75 
5.8 1 
12.6 j 
I 
1 
18.4°0 
5.3 
1 . 1  
6. 3'0 
2.15 
1 
3.2% 
! 
j 
7.45 
1 2  . 1 PO I 
6*8/ 1 
1 
Field 
Field Crops 
F r u i t s  and vegetables 
IOthers(Cotton,Sugar 
I 
Canelground n u t s  
Total Plant Production 
Plant Diseases 
Entomology 
Others 
-Totalt Plant Protection 
Animal Production and 
Animal Health 
Marine Sciences/ 
Fisheries 
- Total 
Mechanization 
Agricultural Economics Fs Water Resources 
Irrigation 
- Total 
-Central Support 
Services 
-Others-Food Technology 
-Applied Sciences 
Grand Totals 
workers 
Total per field 
3 8 
3 7 
8 
8 3 
1 1  
2  4 
3 5 
10 ' 
2 
12 
4 
6 
1 h 
2 3 
13 
- 190+ (79)=269 
- - 
o f  resea-rch 
B Sc. 
79 
Ph.D 
2 7 
2 6 
. 8 
61 
9 
18 
27 
3 
1 
4 - 
- 3 
1 3  
15 
8 
- 131 
Number 
. . 
M Sc. 
11 
1 1  
- 
2 2 
2 
6 
8 
7 
1 
8 
1; 
3 
1 
' 8  
5 
5 9 - 
Annex(9.13) -Distribution o f  manpower working in agricultural research inalitu- 
tion outside universities by field. 
Syria - Country: .................... - Yeer/Notes: !?p.cl.. 
-Department of - Institutions(s): ................ 
Research/Ministfy. or. A g ~ j c p J f u ~ p ,  . . . . . . . . . . . . .  
and Agr icul tural Re forp.. . ...................... 
Per cent 
from 
total 
27.8 
1 4 . 8  
42.6P0 
1 
i 
2 2 . 2 %  1 
5 . 6  
5 6  
I 
11.1:: 
I 
, 
! 
I 
, 
I 1L.8CL 1 
3.7f 
3.75 
I 
.9?. i 
Field 
Field Crops 
Fruits and vegetables 
-'Dthers 
I 
Total.PlantProduction 
Plant Diseases 
.Entomology 
Others 
I -. 
Total Plant Protection ) Animal Production 
A n i m a l  Health 
Marine Sciences/ 
Fisheries 
Total 
Mechanization 
I I Agricultural Econcrnics 
i Soi 1 s Water Resources 
I / Irrigation 
lots1 
Central Support 
Services 
Others-Forestry 
-Forages 
workers 
Total per field 
1 5  
8 
2  3 
1 2  
3 
3 
6 
8 
2  
2 
1 
of research 
B Sc. ph.0 
5 
5 
. . 
10 
6 
1 
- 
1 
L; 
142 
Number 
H SC. 
1 0  
3 
1 3  
6 
2  
3 
5 
k 
1 
2 
1 
3 2 
I -Food Technology - 
Grand Totals 22 L 
Annex(9.14)-Distribution o f  manpower working i n  agricultural reaearch institu- 
tion outside universities by field. 
Tunisia - Country: - Year/Notes: ........... 1 9 8 3 - 1 9 8 4  ................. 
- Ins t i tut ions(s) : t c 9 ? \ $ ~ ~ .  .!?! .l.'??cit'~tes 
in the Minsitry of Agriculture ................................ 
-National Institute of Agricultural Research 
-National Institute of Forestry 
-National Institute o f  Marine Sciences and Fisheries 
-Soil Division 
-Research Center o f  Rural Development 
-Institute o f  Olive Research 
Field 
Field Crops 
Fruits and vegetables 
Others 
-Total Plant-Production 
Plant Diseases 
Entomology 
Others 
-Total Plant Protection 
Animal Production 
Knimal Health I Marine Sciences, 
Fisheries I - 
- Total 
-Mechanization 
-Agricultural Economics 
I 
soils 
Water Resources 
Irrigation 
- Total 
-Central Support 
Services 
-Others-Forestry 
-Forages 
-Climatology 
-Pure Sciences 
Grand Totals 
Ph.0 
4  
7 
1 1  
4  
3  
3 
- 
2  
2  
1  
5 
- 
- 
1  
2  
- 2  7 
Per cent 
from. 
total 
1 2 . 4  
1 1 . 3 -  
23 .740  
1 1 . 3 %  
1 4 . 4  
14.k:;  , 
' 
1 . O ? O  
8.300 / 
9 .  3  j 
i 
4 . 1  
I 
2 1 . 7 ? 0  f 
1  .Oi I 
1 -0% 
6 : 2 ? i  1 
1 1 . 3 %  
+ 
workers 
Total per field 
1 2  
1 1  
2 3  
1 1  
14  
1  L, 
1 
8 
9 
4  
2  2  
1  
1  
6 
1 1  
- 9 7 + ( 3 8 ) = 1 3 5  
Number 
H Sc. 
B 
4 
1 2  
7 
1 1  
1 1  
1  
6 
7  
3  
17  
1  
1  
5 
9  
- 7 0 
of research 
B Sc. 
( 3 8 )  
Annex(9.15bDistribution o f  manpower working i n  agricultural research institu- 
tion outside universities by field. 
UA Emirates - Country: . . . . . . .  1984 - Year/Notes: ..................... 
-Department o f  ............... - Institutions(s):.. 
Aqricul tur.a.1. ,Re,s.e,a r,c,h/.~in~itry. . ~ f  . . . . . . . .  
Agriculture Abu-Dha,b,i,. , ..................... 
P e r  cent 
from 
total 
Field 
Field Crops 
Fruits and vegetables 
Others 
Total Pant Production 
Plant Diseases 
Entomology 
Others 
Total Plant Protection 
Animal Production 
Animal Health 
Marine Sciences/ 
Fisheries 
Total 
Mechanization 
Agricultural Economics l 
Soils 
Water Resources 
Irrigation 
Total 
Centrl Support 
Services 
Others 
Grand Totals 
- - 
- 3 
workers - 
lots1 per field 
. .  
- .  - . - 
I - 
- 4 
of research 
B Sc. Ph.D 
Number 
H Sc. 
5 - 7+(5)=12 
Annex(9.16)-~istribution o f  manpower working i n  agriculture1 rseserch inetitu- 
tion outside universities by field. 
Y ~ m e n  AR ........... Country: ........................ - Year/Notes: 1 9 8 4 - 8 5  . 
Agricultural Research - Inetitutions(s):3. .............. 
bvtbority/klioistry o f  Agriculture 
+Fisheries ........... 
Field 
Field Crops 
Fruits and vegetables 
Others . 
-Total Plant P r o d u c t i o ~  
Plant Diseases 
El. .ornology 
Others 
-Total Plant Protectio 
Animal Production 
Animal Health 
Marine Sciences/ 
Fisheries 
i - Total 1-Mechanization 
I 
-- 
,-Agricultural Economics 
I 
I Soils 
I Water Resources 1 Irrigation 
Total 
I ~ C e n t r a l  Support 
I Services -Others 
Grand Totals 
umber of research workers 
M Sc. B Sc. Total per field 
Per cent 
from 
total 
Annex(9*17)-~istribution o f  manpower working in agricultural research ~ n u t ~ l u  
tion outside universities b y  field. 
. . . . .  . . .  . . I r y : .  !ere?. Per ;. - Year/Notes: ! ? a > . .  
. . .  -De~efl?e?!. P!. - ~ r ~ s t  itutions(s):. 
A g f ~ p " ~ p r g J . p e ~ e a r ~ b  apd F ~ k e p f j o n /  
Ministry o f  Agricu!F~fe.ap$., .. . . . . . . . . . . . . . . . .  
Agricultural Reform . . . . . . . . . . . . . . . . . . . . . .  
1 
- 
fJer c.cr11 
. ' I  1.0111 
l o t 0 1  
20.4 
13.6 
33.3?; 
14.8 
- . 9 . 3. 
2 4 . 1 1  
.-- ---- 
l ield 
Field Crops 
Fruits and vegetables 
Others 
-Total Plant Productiop 
Plant Diseases 
Entomology 
Others 
-Total Plant Protectior 
Animal Production 
Animal Health 
Marine Sciences/ 
Fisheries 
- Total 
Number o f  research workers 
Ph.D 
2 
1 
3 
5 - 
5 
8 Sc .  H S c .  
9 
6 
15 
3 
5 
8 
- 
Total per field 
- 
-Mechanization 1 2  
-Agricultural Economic! - 
I 
I 
I 
11 I 7 
18 
8 
=, 
1 3  
2 
2 
I 
- 
4 
Soi 1 s I 
- 
7 .  k ? ,  
i I , 
I 
I 2 3.7F:  
i 
I I 
Water Resources 
Irrigation 1 
- i 2 : 9 1  ! 1 1  I 2 0 .  o? ,  
-Central Support 
Services 
-Others-FoodTechnology 
-Forestry 
Grand Totals 
I I i 
- 
- 2 4 4 I 3.7?': 7. kac 
1 2  - I 4 2 - i 3 2  i 54+(32)=86 - 
1- Abu-Zeineh, Farid,l986.Scientific Manpower Working in the Arab 
Countries (a review of number, qualification,nationality and field 
o f  study o f  manpower working in and outside Arab universities). 
A paper presented t o  t h e  Committee for Arab Scientific Strategy. 
Damascus-Syria. 
2- Agricultural Research Corporation, 1981. Agricultural Research.- 
Programmes, ARC, Wad Medani, Ministry o f  Agriculture,Food and 
Natural Resources. Khartoum-Sudan. 
4 
3-  Agricultural Research Center, 1984. Five Year Plan 0.f Agricultural 
Research 1982-1987.Ministry of Agriculture.Ciza-Egypt. 
4- Agricultural Research Center,l984.The Agriculture Research Center, 
1898-1983, Ministry o f  Agricu1ture.Giza-Egypt. 
5- Agricultural Research Center, 1985.Programs and ~ a n ' p o ~ e r  , ~ a t i o n a l  
People Office for A g r i c u l t u r e . T r i p o l i - L i b y a n  Jamahirya. 
6- Agricultural Research O r g a n i z a t i o n , l 9 8 5 . S t r u c t u r e , P r o g r a m s  and 
Manpower, Ministry o f  Agriculture and Agricultural Reforrn.Aden- 
People's Domocratic Republic of Yemen. 
4 7- Agricultural Research Authority (ARA),(1985).~nnual Report for 
1984.ARA,Ministry of Agriculture.Taiz-Yemen AR. 
8- Authority for Applied Agricultural Research,l984.Research Plan 
for 1983, Ministry o f  Agriculture and Agricultural Reform.Baghdad-Iraq. 
9- Center o f  Agricultural Research and Water Resources,l984.Structure, 
Programs and Manpower,Scientific Research Council. Baghdad-Iraq. 
10- Centre National D e  Documentation Agricole,l986,The R e c h e r c h e E n  Cours, 
Agriculture et Sciences Associees, Programmes,Chercheurs Institutions. 
Ministere De L ' A g r i c u l t u r e . R e p u b 1 i q u e  Tunisienne. 
11- Kuwait I n s t i t u t e  f o r  S c i e n t i f i c  Reseerch,l985.Research P r o g r a m ,  
H i g h l i g h t s  and Manpower.Safat-Kuwait. 
12- Minister-e -De L I E n s e i g n m e n t  Superieur,l985. A n n u a l  Report 1981-85. 
- b i r e c t i b n  D e  L a  Planificetion.Repub1ique A l g e r i e n n e  D e m o c r e t i q u e  
e t  Populaire: - 
. . 
13- ~ e t i o n k l  n i n i s t r y  o f  E d u c a t i o n ,  1985.King H e s s e n  I n s t i t u t e  for 
A g r i c u l t u r a l  e n d  V e t e r i n a r y  S c i e n c e s  ( t a k e n  f r o m  t h e  book:Hiqher 
I E d u c a t i o n  i n  Morocco). .Rabat-Morocco(in Arabic). - 
* 
t 11- . ~ a t i o n a l  A u t h o r i t y  o f  Scientific. Reseerch,l9B5.Annual Report o f  
1 9 8 1 . ~ r i p q l i - l i b y a n  J e m e h i r y a .  . 
15- ~ ~ Q e s e m . - ~ u b h ~ , l 9 ~ 2 . A n a l y t i c a l  R e v i e w  o f  F o o d  P r o b l e m  i n  A r a b  C o u n t r i e s .  
Abdul-Hameed S h a m a n  Foundation.Amman-Jordan.(in Arabic). 
1 6 -  Q a s e m - S u b h i , l 9 8 5 . A g r i c u l t u r a l  R e s e a r c h  a n d  Extension.(in t h e  b o o k  
e n t i t 1 e d : ~ h e  A g r i c u l t u r a l  S e c t o r  o f  J o r d a n , P o l i c y  and S y s t e m s  S t u d i e s  
A.B.Zablan-editor,Subhi Q a s e m - t e a m  1 e a d e r ) l t h a c o  P r e s s ,  London. 
17- Regional C e n t e r  o f  A g r i c u l t u r e  a n d  W a t e r  R e s e a r c h , l 9 B 5 . P r o g r a m s  and 
M a n p o w e r ,  M i n i s t r y  and A g r i c u l t u r e  a n d  Water.Riyad - S a u d i - A r a b i a .  
4 
